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PUBLIC NOTICES. 





rhe. Gomamsiesioners of 


HIS MAJESTY’S Wonks. &c., 
are prepared to receive TENDERS 
before 11 a.m. on Thursday, 24th a terch. 
1982, for ACCELERATED “LOW-PRES- 
SURE HOT WATER HEATING, &c., 
at the Head Post Office, Exeter, Devon. 

Drawings, specification, a copy of the conditions and 
form of contract, bills of quantities, and forms for 

Zonder may be obtained from the Contracts Branch, 

H.M. Office of Works, King Charles-street, London, 

5.W. 1, on payment of One Guinea. (Cheques perye 

to tee Commissioners, H.M. Office of Works.) 

sums so paid will be returned to those persons who 

send in Tenders in conformity with the conditions. 

8249 





Sk Director - General, 


— Store Department, ig 


. Lambeth, London, 8.E. 1, invites 
TE NDE ‘RS for— 
TWO STEAM BREAKDOWN 


CRANES, 30 Tons 
Tenders due Friday, 8th April, 1952 
Forms of Tender obtainable from the above at a fee 
(which will not be returned) of 5s. 8267 





(‘ounty Borough of Sunderland. 
/ DEEP-WATER QUAY. 7-5 + ea NO. 5. 
TO CONTRACTORS 

The Guentin of Sunderland prepared 
receive TENDERS for the SUPPLY nA RECTION 
of a BELT CONVEYOR for loading coal into ships, 
and other works In connection therewith, upon a site 
on and adjoining the new Deep-water Quay on the 
River Wear at Sunderland, County Durham. 

The contract documents may be seen upon applica- 
ge the poo for the scheme, W. H. 8. 

net. C.E., 


him on payment of a deposit of Five Pounds by 
cre ue, which will be returned on receipt of a 
bona fide Tender accompanied by the whule of the 
documents issued. 

ders, which will only be considered if made 
upon the form supplied, must be completed in 
accordance with the detailed instructions incorporated 
in the documents, enck in a_ sealed 
endoreed Tender for Deep-water Quay, 
No. 5."" and delivered at the office of the undersigned, 
Town Hall, Sunderiand, not later than Noon on the 
Sth May. 1932. 

Corporation do not bind themselves to accept 
the lowest or any Tender 

H. CRAVEN, 


Town Clerk. 
8193 


Town Hall, Sunderland, 
22nd February, 1932. 





‘ ’ > 
jondon County Council. 
ABBEY r MILLS PUMPING STATION. 
tax (DERS are INVITED for the EXECUTION of 
WORKS in connection with the INSTALLATION of 


NEW PUMPING MACHINERY at Abbey Mills 
Pumping Station, Abbey-lane, Stratford, London, 
E. 15. he works include the Demolition of the 


existing Engine and Pump Foundations and the Con- 
struction of Internal Walls and Foundations for New 


Pumping Machinery inside the Engine-house and 
Alterations of Penstock Chambers. The following 
approximate quantities indicate the extent of the 
work to be carrie! out :—Demolition, 1000 cubic 
yards; concrete, 1100 cubic yards; brickwork, 100 
cubic yards; structural steeiwork, 130 tons; steel 
sheet piling, 100 tons 

Specification, form of Tender, &c., may be obtained 


on application to the Chief Engineer, Old County 
Hall, Spring-gardens, 8.W. 1. upon payment of £10 
by crossed cheque or order payable to the London 
County Council. (N gE. “ASH WILL NOT BE 
ACCEPTED.) This amount will be returnable only 


if a bona fide Tender has been sent in and not sub- 


sequently withdrawn. Full particulars of the work 
may be obtained on personal application and the 
contract documents may be inspected before payment 
of the fee. 

Remittances by post should be addressed to the 
Cut Engineer, Old County Hall, Spring-cardens, 
1. Personal inquiries at Room 2, No. 

Warwick House-street, OCockspur-street, 5.W. 1 


The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract, and in “ The London County Council 


Gazette. 

No ‘Tender received by the CLERK 
COUNCIL, at County Hall, Westminster 
S.E. 1, after 4 p.m., on Monday, 4th April, 
will be considered, 

e Council does not 
LOWEST or any Tender. 


OF THE 
Bridge, 
1932, 


bind itself to accept the 
8253 





Phe High Commissioner for 


NEW ZEALAND has FOR DISPOSAL an 
UNUSED Steam-driven HOIST WINCH, suitable for 
use on a Travelling Derrick Crane. Manufactured by 
Wilson and ©o.; perfect condition, robust construc- 
tion, vertical type engine, cylinders 9in. diameter, 
10in. stroke, working pressure 80 |b. per square inch ; 
lifting capacity from 3 tons at 120ft. per minute 
to 24 tons at 150ft. per minute.—Full particulars 
qrom New Zealand House, 415, Strand. 8250 





‘he Madras and Southern 


MAHRATSS RAILWAY COMPANY, Limited, 
invite TENDERS for— 
804 STEEL TYRES for Carriages and Wagons. 
(2) i038 STEEL AXLES for Carriages and Wagons. 
Tenders are due in on Tu y. Sth ‘Coril, eas. 
by 2.00 p.m. Tender forms obtainable at add 
below ; S. ONE GUINEA each, WHICH WILL NoT 
BE RETUR 
The oy do not bind themsélves to accept the 
lowest or any Tender. 
Company's 0 
25, Buckingham Palace-road. 


Westminster, 8.W. 1. 8266 
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PUBLIC NOTICES. SITUATIONS OPEN. 


- ~ | COPIES or Tretmomaita, NOT Onrormats, ontees 
SrrciricaLty Reecesrep. 





ondon County Council. 


4 HANDICRAFT MASTER, fully qualified, ana | 7? “DV"STISERS UNDER BOX NUMBERS IN 


CLASSIFICATION. 





with qualifications in Metalwork, at Southwark t ican 
a School. Salary, Burnham Secale IV., less — For, the, benelt er ——. , By r-4 
10 cent.. with the possibility of becoming | filed, upon receipt of notifications from the Adver- 
entitled ultimately to an SS <a ye = tisers. These notices (limited to one line) will be free 
wor orms ai. t) obtainable rom harge pera’ 
(stamped addressed foolscap envelope necessary) and os auntie ton to cateed Ser. 
i <A — x — (E. 2), County ene 

Vesti t 8s 1, ° 
Laan 7 a ANTED IMMEDIATELY for Large Iron and Stee 


works in the North of England, ABSISTANT 
ENGINEER, age not exceeding 35 years; must have 
had a good technical training and experience in Blast- 
furnaces and Rolling Milis.—Address applications, 
with copies of testimonials and stating salary 
required, to 8263, The Engineer Office 8263 a 





s | 
evenoaks Waterworks Com- 
PANY. 

APPOINTMENT OF ENGINEER. 
The Directors invite APPLICATIONS for the 
above APPOINTMENT, at a commencing salary of | / am factory. 
£400 per annum. Applicants must be under 40 years | Heat "Treatment stating 
of age. details of experience, age, &c., 8278, The Engineer 
Hevtows service with a water undertaking is | Office. 8278 A 
essential. and applicants must have a h 
knowledge ~4 and practical experience with Medina, 
Main Layi &e 
‘Appitestions (stating age, qualifications, experi- 
ence, present and previous appointments, and accom- 
panied by copies of not more than three recent testi- 
monials), must be delivered to the undersigned on or 
before Wednesday, the 23rd March, 1982. 
F. VALLINS, 
Secr 





SSISTANT METALLURGIST WANTED for Dagen- 








een. with Factory of 2 Acres, REQUIRE 
REPRESENTATIVE with connections London 
area, who can introduce new work. Equipped for 
medium-size high-class parts or complete components. 
Exceptional opening for man who can produce 


results. 
ww aaeeens, 8276, The Engineer Office. 8276 a 
etary. 





VELLER for Engineering and Forging Trade : 
also able to assist in management of small a 


8th March, 1932. 
State age, ex ence, and salary required.—Add 


8254 





NOTICE TO FOREMEN. 





[he National Foremen’s Asso- 
CIATION is an Association of Foremen 
formed to represent them on all questions affecting 
their supervisory interests. 
for full particulars apply GENERAL SECRE- 
TARY, 95, Belgrave-road, Westminster, 8.W. 1. 








8272, The Engineer Office. 72 4 A 





[ihe Civil Engineers Appoint- 


Di iinchinery ani Expert in Resiprosnting Pumping 
yy and . Post, good 





MENTS BOARD, 8, Princes-street, West- 
minster, 8.W. LS acting under annual licence from the | *@/85¥ and prospects. Sta’ e, training. ea experience and 
London Coun uncil, invites INQUIRIES from salary sousioed. —Address e147 The Engineer ont 
EMPLOYERS. "SEEKING the SERVICES of PRO- 
eee, eae either as tants or in 
more responsibie positions = 7 Tak 
All those whose n accepted for entry in the W S— A ae ig Fn ‘ ag! ot Soo 


joiners, and blacksmiths. Able to = time and cost. 
State age, wage, and experience. 





SITUATIONS WANTED. 





APYERTE, Havi 20 Years’ Experience of 
India (Northern, cutta, and Bombay), during 
which orders worth upwards of a million pounds have 
passed through his hands, for structural steel, rail 
wee a metals, machinery, electrical plant, 

nei D ‘dw ware, &c., DESIRES RESPONSIBLE 
POSITION in England where his extensive knowledge 
Jf mma engineering in the East would be of 
v 

Address, P2005. 


The Engineer Office. P2005 








(Cantab.) (Mech. Sci. Tripos), A.M.L 
Mech. E., TECHNICAL and INDU: STRIAL 
ENGINEER, SEEKS APPOINTMENT. Experienced 
in production engineering and scientific factory control? 
—Address, 8281, The Engineer Office 8281 & 





HEMIST (Metallurgist) SEEKS POST, Anywhe we 
(31). First-class quaiifications and refs.:; 
years’ wide exp. all metals, eight abroad, mining a. 
and precious metals. Researches. Spanish, French, 
Swedish.—Write Oakland-road, 

Northumberland. 


M -nkseaton, 
P2is2 & 





YOMMERCIAL ENGINEER, ist Class B.O.T., Wide 
technical and cx ial experience, gales, costs 
Home or 


ce. 
P2173 & 


ONSTRUCEIONAL, ENGINEER, A.M.I. Struct. E.. 
early 20 years’ London experience, DESIRES 
POSITION or would TAKE CHARGE of London 
Office of Provincial Firm. Good connection among 
oe and builders.—Address, P2167, The Engineer 
Office. 





purchasing. Fluent French and German. 
abroad.—Address, P2173, The Engineer 0 





"2167 B 

NGINEER (34), Adaptable, First Class B.O.T 
Certificate, 10 years’ sea service, turbine, recipro 
eating ating, oil fuel, and D.O. experience. 


refriger 
REQUIRES POSITION.—Address, P2i69, The Engi 
neer Office P2169 & 


EM rience, (B.8e.), Ten Years’ Practical Expe- 
rience, three years as director of well-known 
| engineering firm, DESIRES POSITION of 
RESPONSIBILITY .- Address, P2165, The Engineer 
Office. P2165 


NGINEER (35), B.O.T. Certificate, Installation and 
4 maintenance of power, service, and process plant 











Gwod refrig. exverience. Excellent testimonials. 
Address, P2177, The Engineer Office P2177 B 
NGINEER, Mech. (32), Public School, Ex-cfficer 


_4 (Regular), thoroughly practical training and expe- 
rience, home and abroad, hydraulic, electric and air 
power schemes, erection and maintenance, workshop 
Srepalection. with costing and sales o»-operation, 
highest references, now FREE to TAKE UP INDOOR 
or OUTDOOR POST.—Address, P2159, The Engi 
neer Office. P2159 B ;{ 





with Thorough 
mee at home and 


NGINEERING EXECUTIVE (33). 
4 technical and commercial experie 


abroad, DESIRES RESPONSIBLE POSITION in 
London district. Can produce excellent credentials. 
Address, P2184, The Engineer Office P2is4 B 





XPERIENCED STRUCTURAL STEEL WORK and 
4 REINFORCED CONCRE TE DESIGNER SEEKS 
RE-APPOINTMENT; 12 years’ first-class experience 


ithe leading London engineers, good draughtsman 
Highest references. M.I. Struct. E.—Address, P2172 
The Engineer Office. P2172 & 








WANT a JOB as Works Manager, Maintenance 

Estimator. Planner, Rate Fixer, or 
&c.; 37 years of age. Disengaged; at 
in London.—Address, P2175, The Engineer 
0 . P2i75 





ATE PRODUCTION ENGINEER and og 

indie 8 most successful factory, SEEKS 
busy JOB, anywhere. Abroad preferred. aT 
HOLLAND, Taylor-street, Nechells, —e |b 
170 & 





ECHANICAL and MARINE ENGINEER, Uni- 
versity graduated, 27 years, ambitious, inven 

tive ability, publications, ~ re experience with 
world-known firms, 3¢ ye he Un ite! States 
speaks German fluently, DESIRES PosITION abroad 


—Address, P2164, The Engineer Office. P2164 B 
N BCR ANEAL ENGINEER (30) REQUIRES 
SITION abroad. Extensive experience in 
Tropic. Canada. U.S.A. Hichest credentials.- 
Address, P2179, The Engineer Office P2179 B 








ECHANICAL ENGINEER (26) WISHES AP.- 
OINTMENT AnBOA® : 4 years worksho: 


Pp. 
24 years drawing-office, 8 years maintenance in India 


Steam and oil a Ny waterwu rks, structural and 
general engineering ; technical college trained ; 
excellent references.—Address, P2147, The Engineer 
Office. P2id7 B 
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“THE METALLURGIST.” 


This supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of Taz EnGtneer in 
each calendar month. 


ADVERTISEMENTS. 


The charge for Advertisements ie ke 1/- per 
line up to one inch—minimum ¢! 4/-; oo 
ing one inch or more at the rate of ed a 
must be a by a remittance. 

Displayed Advertisements oe be be forwarded » on ‘topics 

tion. Classified Advertisem cannot be 

unless delivered before TWO o'clock on Thursday 

afternoon (the day betore publication), 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published annually in the 
interests of advertisers in THe ENGINEER, may be 
seen free of charge on application to the 

ublisher. 


Postal Address, 28, Essex Street, Strand, London, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, 
London.’’ Tel.: Central 6665 (8 Lines). 





SeARNOLD BOOK Siig 


HYDRAULICS: For Engineers and Engineering Students. 


Professor of M 


By F. C. LEA, D.Se., M. Inst 


University of Sheffield. 


SURVEYING. sy w. NorMAN THOMAS, M.A., D.Phil., Professor of Engineering 


in the University of Wales Cardiff. 


diagrams. 25s. net. 


|THE FIELD ENGINEER'S HANDBOOK. 


Seconp Epition. 


A. 8. CLAY, B.Se. 
Foolscap 8vo. 8s. 6d. net. 


By Professor HENRY LOUIS, D.Sc., 


EDITION. 5s. 6d. net. 


TACHEOMETER TABLES. 


xxxii + 90 pages. 


THE THEORY OF MACHINES. By R. F. MeKAY, M.Se., 


A.M.I. Mech. Ek. Sroonp Eprrion. viii 


Detailed Prospectuses gladly sent on request. 


a ied 


®LONDONO EDWARD ARNOLD& © 416-435 MADDOX J7. 


ee eae 


Firra Eprrion. 


M. Inst. C.E., 
TRAVERSE TABLES. With an Introductory Chapter on Co-ordinate Surveying. SECOND 


xl + 62 pages. 


nical Engineering in the 


xii + 775 pages, 545 diagrams. 2is, net. 


Seconp EpitTron. viii + 548 pages. 299 


WELLS and 
Tilustrations. 


By G. C. 
227 pages. 71 


aa! 


viii + 


and G. W. CAUNT, M.A. 


10s. 6d. 


net. 


A.M. Inst. C.E.. 


+ 440° pages, 407 diagrams. 20s. net. 


eee AAAS ASS 


"e's" eO.e' 6.6.0.9 @ 








SITUATIONS WANTED (contirued) 


EDUCATIONAL. 





poRtAsts. ELECTRIC TOOL SALESMAN 

SIRES RE-ENGAGE _'—~ T. Long expe. 
rience with trade and users. lent references 
<< ponves ability.—-Addreas, esas. The Engineer 
( 242 B 





‘ALES ENGINEER (32), Good Connection, Diese 
\ eagines, pumps, Diesel locomotives, light railway 
plant, general engineering work. REQUIRES pro- 
sressive POST.—Address, P2178, The Engineer Office 

P2178 B 


Quon oe D> TYPIST, Speeds 150/50, RE : 
TION, London. Conversant with engi- 
a ro logy ; 10 years’ engineering experience, 
with 4 years leading firms.-BUNN, 18, Aigburth 
Mansions, Brixton. P2186 B 








.{ PUN and CAST [RON PIPES, SPECIALS, BENDS 
INSPECTED during manufacture and TESTED 

by experienced RNGINEER.—-Address, P2166, xe 

Engineer (Office P21 





‘TUCK, WANTS BIGGER PROSPECTS ; SALES 
DY ENGINEER (33). 4 years’ works experience, 
6 years’ intensive sales, M.A., A.M.1I. Mech. know- 
ledge mechanical antenna. aviation, “dhamen., 

ench, organisation and _ correspondence. Not a 
clock-watcher ; travelled. Refs. Al.-Address, P2171, 
The Engineer O P2171 B 


and Tracing is required.—Address, 
neer Office. 





OUNG LADY (17), Just Leaving School, WISHES 
to ENTER OFFICE where knowledge of Drawing 

P2180, The Engi- 

P2180 B 





CAPABLE MECHANICAL DRAUGHTSMAN and 
ENGINEER (33), public school, 12 years designer 

of automatic precision machinery (printing. &c.), three 
years as assist. chief draughtsman, excellent organiser, 
SEEKS progressive POST, any suitable capacity, any- 


where. —-W. BELL, South-terrace, Barwick-in-Elmet, 
Leeds. . P2176 B 
ETALL 


I structional, mechanical, light cranes, jig toois 
and plant lay-out ; omnibus and steel coach Cog — 
Address, P2160, The Engineer Office. P2 bh 





DRAUGHTSMAN, Exp. 22 Years Con- 





RAUGHTSMAN and + yy Power Plant, 
mining, and mechanical, 9 years shops, 12 - 
drawing o EEKS SITUATION. ~ 
R. E. LEE, 2, Wood t, 16. 
Spoove K 











aXe we GENERAL MECHANICAL (27), 
G.L. — 11 years locomotives, air com 
pressors &c. Any small start ‘accepted.— 
Address, P2136, “The Engineer Office. P2136 B 
I RAUGHTSMAN (29), London, % Years Tech. 
college, 4 years shops, 9 years D.O., centl. and 
recipg. pumps, gears, and general exp. Excellent refs. 
~Address, P2181, The Engineer Office. P2181 
I RAUGHTSMAN (38), London, 5 Years’ Shops, 
6 years’ marine, 11 years’ drawing-office, Diesel 
engines, air compressors, induced draught, and general 
exp.; ist Class B.O.T, Diesel Seeeonte. Excellent 


refs. Disengaged.—Address, P2174, Engineer 
Office. P2174 &B 


I ADY TRACER, 
4 experi ineluding 
POSITION. Excellent credentials. 
The Engineer Office. 


JOUNDRYMAN, Age 38, REQUIRES POST; 22 
k years’ exp. steam and water turbines, Diesel, 
motor cyls., &c. Consider any position with, = 
pects. Address, P2132, The Engineer Office. 132 8B 








e 


10 Years’ General Engineering 
crane making, DESIRES 
Address, P2168, 

P2168 B_ 








PARTNERSHIPS. 





N OPPORTUNITY OCCURS to INVEST £10,000 or 

more in one of the oldest established progressive 

and successful Engineering Businesses, whose opera- 

A include the virtual monopoly of manufactures of 

ain well-known Machines and Plant.—-Write to 
RIPLEY. PRESTON = ©O., Ltd., 101, Gt. Russell- 

street, London, WwW. c, marking your envelope 
* INVESTMENT.’ 8262 


N Unusual OPPORTUNITY for Energetic ENGI. 
i‘ NEER having £2000 available (secured) to JOIN 
COMPANY about to manufacture *unique money- 
making implement in Britain, heretofore imported. 
Sales profitable and not affected by slump.— Address, 
with full particulars, 8261, The Engineer Office. 

8261 © 

ANK MANAGER (Retired) has NUMEROUS 
I CLIENTS with CAPITAL of £2000 or more 
for investment with Directorships in new or estab- 
lished Private Companies.—Write Box L.R.A., 100, 
St. Martin’s-lane, London, W.C. 2. P2134 © 

XTILE 


K 
T death partner, 











MACHINERY EXPORT FIRM, Dué 
DESIRES ACTIVE PARTNER 


(‘orres pondence (\ourses 


PRE PAR ATION 
FOR THE 


)xaminations 


ot bis 4 cw IL "ENGINEERS, 


RUC 
UNIVERSITY OF LONDON, &c., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 


Honours, Engineering. London sen: 
Inst. CE. A.M,I, Struct. E., M.R.8.1., 
F.R.S.A., Chartered Civil Engineer, &c. 
For full particulars and advice apply to: 
36, Date Sraeer, LIVERPOOL. 
Lowpon Orricr :>—65, Caawcery Lane, W.C 


B.Se., 
Assoc, e 


2. 





THE COURSES THAT 
ASSURE YOU OF SUCCESS. 


In the case of every engineering student who, 
for career and professional reasons, must 
make a complete success of his training 
a T.1.G.B. Course is the best selection. 

Thus, during 1931, hundreds of T.1L.G.B. 
Students, representing all grades and branches, 
have achieved tutorial success and obtained 


Over 90 per cent. Passes at the 
A.M. Last. A.MLL. Mech. E., Grad. LEE, 


AML A. Testamur, 
L.LO.B. 8.0.T., C&G. Aijr Ministry. 
ete. ete., 


Write to-day for “The Engineer's Guide to 
Success *’—-140 pan ie. containing the 
engineering 


erests ; 
guarantees training —— Sl | for rs 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4. 
(Founded 1917. 58.690 Successes.) 





AGENCIES. 





REPRESENTATION 


BRITISH FIRM, with Existing Connection, 
i who have already done much work in India, 
are considering REPRESENTATION by firms 
of high reputation already in close touch with 
Pubiic Works and Health Departments, Military 
Authorities, Railways, Mills, and Industrial 
Developments.—Applications, which will 
regarded in strictest confidence, should be sent 
immediately.--Address, 8269. The Engineer 
Office. 8269 Db 





SALES ENGINEER, with Connection, DESIRES 
REPRESENT in London and South LIVE COM- 
FIRMS for Conveyors, Oranes, Castings, 
Grill Floors, Tools, &e. Write for 
Address, P2187. The awed 
87 D 


PETITIVE 
Structural Work, 
terms in confidence. 





GENCY WANTED by Retired Marine Engineer, 
senior in his service. Good connection through- 
Canada, especially on Pacific Coast.-Add 

P2135, The Engineer Oo 





‘OLE SELLING RIGHTS WANTED for London 
\ and Hyme Counties by a responsible and expe- 
rienced organisation specialising in Engineering and 
Electrical Services ies 

5D 


Address, 8275, The Engineer (Office. 





with £20,000 capital ; long established, sound t 
auditei accounts ; excellent prospects.— Address, 
8273, The Engineer Office. 8273 c 





FOR HIRE. 





ICHD. D. BATCHELOR, ARTESIAN WELL 
R ENGINEER oi WATER BUPPLIES EXPERT). 
Largest priug, ng an mp 'e 
GRAVESEND CORPORATION TED TWO 
poniNas ste 14, 000,00, GALLONS PEE DAY (ONE 

73. Queen V ietoria-s E.C. 4, and Chatham, 


P 4908 ; Chatham 
wae: A Watershed. Chstbam. 
EARS. 








Wires : Borebules, London ; 
ESTAB. OVER 150 ¥ 





MACHINERY, &c., WANTED. 





Wyse. High-speed PLANING 
b by or nearest.- 


MACHINE, &ft. 
y Sft., Address, 
The Engineer Office. 


anee. 
8251 





WO LATHES WANTED, Twins, to Swing Sftt. Over 
T saddle, 15ft, 6in. between centres, with gap. all- 
geared head. Give horse-power, particulars, ‘exizeme 


MISCELLANEOUS 


LITTLE P. OOTTAGE BY THE SKA” 

near we + —— TWO BUNGALOWs., 
new, facing Bargain, £146 and £200, 
or Let Furnished. * tove DAY, @ —. 








Eee. with Exceptionally Wide Commercial. 
necial, and manu perience, 
ADVISE COMPANIES about to start manufacturing 
in this country.--Address, 8211, The Engineer ae. 

$211 





NOTICE TO MANUPACTURERS. 
ry. O Increase Your Sales in Depressed Home anid 
foreign markets calls for revised —- 
(efficient publicity, ter notices, and creation 
of monopoly rights). Qualified ENGINEER * (87) 
— free, with sound business — ‘and 


eaiee jal, bli it d entire senhe Co 
orial, public 7 ep and designs 
work, INVITE& ‘OMMUNICA TION ONS from 
Manufacturers, - Part ur Whole-time Employ 
ment.--Addreas, P2185, The Engineer Office. 
P2185 1 


VARIOUS VIEW POINTS. 


The “ Daily Telegraph " Says :— 

The British Institute of Engineering Technology 
undertakes to return feex to any student who doe» 
not pass his Examination. This, surely, is the 
acid test of tutorial efficiency. The remarkably 
high percentage of successes regularly recorded 
by the Institute's pu suggests that the amount 
of refunded fees each year must be infinitesimal 
Lhe Institute has for many years specialised in 
preparing candidates for the principal engineering 
examinations, and has done invaluable work for 
both the industrial and professional sides 
engineering. 


A Student Writes : 

“I should like to acknowledge my indebtedness to 
the B.I.E.7. for having enabled me to obtain a 
pase in the 1.2. E. Examination. 1 am particu 
larly grateful to the Examiners for the personal 
interest shown in correcting students’ papers and 
for the painstaking care with which thes worked 
out elucidating replies to all queries 


An Enquirer Writes : 


‘IT fail to see how anyone could possibly read 

‘ ENGINERRING Opportunities’ and then not 
enrol, It ia a wonderful publication and if sold 
to the public ought to be a * hest seller. 








J 


* ENGINEERING OpportTuUNITiEs " (our Genera! 
Prospectus) should really be in your hands, irre 
spective of your position or age, education or 
experience. I[t is not merely « pamphlet, but a 
200-page book of reference to all leading Engineer 
ing Examinations (B.Sc., A.M.LC.E., A.M.1 
Mech. E., L.E.E., G.P.O., ete.) and Modern Hame 
Study Courses (all branches of Civil, Mechanical, 
Electrical, Automobile, Aeronautical, Radio Engi 
neering, Building, Construction, ete. ). 


We alone guarantee “ NO PASS— NO FEE.” 


Send for Kngeneering Opportunities '’ to-day 
FREE and Post Free. A specialist's advice on your 
particular career is also awaiting your request 
with pleasure and without obligation 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, Shakespeare House, 29-31, Oxford &., 
London, W.1. 


P2ias 1 





_ FOR SALE. 


EIGHT SIDE TANK 
LOCOMOTIVES 


With Outside Cylinders, I5in. diam. 20in. 
stroke; six-wheeled coupled, ft. Gin. gauge ; 
fitted with copper fire-boxes and ©.S. axle boxes ; 
makers, Hudswell, Clarke and (., Leeds. Boiler 
last insured for 1601b. w.p. Only been used 
about one year.-Address, for full particulars, 
8259, The Engineer (Office 8259 « 


by 





YOR SALE, THEODOLITES 
DRAWING INSTRUMENTS, SECOND - BAND 
CLARKSON’S, 338, High Holborn, W.C 

(Opposite Gray’s Inn-road). 

)OR SALE, LEVELS 
DRAWING INSTRUMENTS, SECOND - 
CLARKSON’S, 338, High Ha ra, W.C. 

(Opposite Gray's Inn-road). 


HAND. 
Ex. 





COMPOUND ENGLNE 
.P, ;_suit timber or other 
Address, P2188, The Engineer 

P2188 0 


tAKKETT LOCOMOBILE 

Z and BOIL eR. 255 
tempo works. Cheap. 
Office 


For continuation of For Sale Adver- 
tisements see page 4. 


W.G. BAGNALL, L? 


STAFFORD. 
London Office : 32, Victoria St., S.W. Telephone: 1882 Victoria. 


BUILDERS OF LOCOMOTIVES 
Weighing from 8 to 50 tons, fo 
of Highest-class Workmanship and 
MAKERS OF 
Tipping Trucks, Sugar Cane Wagons, Turntables. 
Switches, &c. 
See Illustrated Advt. alternate issues. 








“Materials. 





ment next 
he Power Plant Ci 


WEST DRAYTON « MIDDLESEX 





dimensions, weight, where seen, price. &e. dress, 
8271, The Engineer Office 
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A Seven-Day Journal 


Ventilation of the Mersey Tunnel. 


Last Friday, March 4th, an official report was issued 
in Liverpool with regard to the system of ventilation 
to be adopted in the Mersey Tunnel. Readers will 
remember that reference was made in these columns 
on February 26th to this subject, and to the 
increase in the cost of the completed scheme caused 
by the need for a large ventilating installation. 
In the report now issued it is stated that experi- 
mental work has been carried out by Dr. J. 8. Haldane, 
of the Mining and Research Laboratory of Birming- 
ham University, and Professor Hay, of the Mining 
Department of Sheffield University. The problem is 
to pump sufficient fresh air into the tunnel to keep 
the proportion of carbon monoxide in the atmosphere 
below, in general, 2} parts per 10,000—for short 
periods 4 parts in 10,000 are allowable—when cars 
are passing through in each direction at intervals of 
about 75ft. The system of ventilation decided upon 
consists of nine blowing fans introducing 2,500,000 
cubic feet of fresh air per minute into the tunnel 
through ducts at the street level and six other fans 
withdrawing the vitiated air at the same rate. The 
machinery will be housed in buildings on each side 
of the river, and each of the fans will be duplicated, 
so that no fear of insufficient ventilation may arise 
owing to possible breakdown. The scheme has been 
adopted after studying the manner in which similar 
problems have been overcome in other tunnels in 
various parts of the world, and after conducting 
numerous experiments with clouds of dense smoke. 


A Building Exhibition. 


Last Monday, March 7th, a luncheon was held in 
London to inaugurate a scheme by which a permanent 
building exhibition will be brought into being. 
According to present plans, the exhibition will be 
opened in Bond-street in June, and will show every- 
thing that is new about Building, from tiles and bath 
taps to cooking stoves and central heating arrange- 
ments. The architectural and building professions 
have organised this permanent exhibition with the 
support of the Royal Institute of British Architects 
and the Architects’ Association, in order that, for the 
first time, a complete collection of everything that is 
best in British building material, equipment, and 
fitments may be on show. The exhibition will always 
be open and new materials and decorative ideas will be 
continually added to keep it up to date. Besides 
demonstrations of complete rooms, materials, &c., 
there will also be a library containing foreign books 
and periodicals and a complete collection of every 
known wood. and marble used in building work. 
Thanking Dr. Raymond Unwin for attending the 
inaugural luncheon on behalf of the Royal Institute 
of British Architects, Mr. Maurice Webb said that the 
building industry, with its ancillary trades, was 
probably the biggest in the land. There were, he 
understood, more people employed in the building 
industry than there were in the shipbuilding and 
steel trades put together He was glad to say that 
many hundreds of firms had already booked spaces 
at the exhibition. Modern masterpieces of British 
craftsmanship which had been made especially for 
particular buildings would be shown in Bond-street 
before being sent to the site. It was hoped that later 
it would be possible to open similar centres in other 
parts of England. The experiment was interesting, 
and it might go far to make our building industry 
something more than an internal trade. It would, 
he hoped, provide a shop window for visitors to this 
country and show them that we, in England, could 
do just as good, if not better, work than they. 


The Reorganisation of the Royal Mail 
Group. 


Last Friday the scheme of arrangement of the 
Royal Mail Steam Packet group was published. 
Two operating companies are provided for, the first 
under the title of Royal Mail Lines, Ltd., or other 
suitable name, controlling the ships of the R.M.S.P. 
Company, R.M.8.P. Meat Transports, Ltd., Nelson 
Steam Navigation Company, Ltd., and David 
McIver and Co.; and the other, Elder Dem 
Shipping Lines, Ltd., taking over the ships of Elder, 
Dempster and Co., African Steam Ship Company, 
British and African Steam Navigation Company, 
and Imperial Direct Line. It is provided that the 
Pacific Steam Navigation Company, MacAndrews 
and Co., Ltd., Glen Line, Ltd., and Oceanic Steam 
Navigation Company shall continue to operate the 
ships they own. It is pointed out that under the 
existing conditions it was considered impossible to 
frame a scheme for the complete reorganisation of 
the loan and share structures of the companies con- 
stituting the group. Under the present scheme it is 
hoped that the fleets will be so brought together that 
the operating efficiency will be improved and the 


creditors concerned, which can be terminated by them 
after December 31st, 1934, by the vote of specified 
majorities. In connection with the R.M.S.P. arrange- 
ment, it should be noted that Harland and Wolff, 
Ltd., to which the R.M.S.P. group owed approxi- 
mately £800,000, is applying for liberty to convene 
separate meetings of creditors of the company under 
guarantees, and the unsecured creditors of the com- 
pany, for the purpose of considering the arrangement 
between the company and its creditors involved in the 
general scheme of arrangement of the R.M.8.P. group. 


Polish Coal. 


Coat mining is the only industry that has increased 
its output in Poland, and while the figures for the 
past year are not yet available, those for 1930 showed 
a total of 38,357,000 tons, a notable augmentation on 
the previous twelvemonth. Of that total, 14,327,000 
tons were exported to most European countries. 
About three-quarters of the coal comes from Silesia, 
which, before'the war, supplied the home demand in 
Germany, and little was exported, but Germany 
refuses to take coal from Poland, and that country 
has therefore made elaborate arrangements to develop 
the export trade, to the extent of building a railway, 
now under construction with French capital, from 
Silesia to the port of Gdynia. The railway is obviously 
intended as much for strategical p as for the 
coal traffic. More than one-half of the coal is sold to 
Scandinavia and other countries in the North of 
Europe at about one-third of the home price, and it 
is declared that two-thirds of the coal exported repre- 
sents a loss of approximately 8s. a ton. This has to 
be made good by subsidies and special freight rates 
and reductions in miners’ wages. The trade is of a 
distinctly dumping character, and it has to be carried 
on for the sake of the port of Gdynia, which depends 
upon coal for 90 per cent. of its traffic, but it is 
obviously onerous for the State and certainly pre- 
carious in view of the effect any trouble with national 
finances may have upon the export of coal. The 
situation has been considerably aggravated by the 
fall of the pound, which has intensified the com- 
petition of British coal in Scandinavia. 


Electrical and Tool Trade Statistics. 


Reports on the Fourth Census of Production 
(1930), published during the week in the Board of 
Trade Journal, deal with the electrical engineering, 
tool and implement, china and earthenware, linoleum 
and oilcloth, and incandescent mantle trades. The 
gross output of the electrical engineering trades was 
valued for 1930 at £83,064,000, an increase of 
£14,103,000 on the aggregate of £68,961,000 returned 
in the previous census for 1924. For 1930 the cost of 
materials totalled £40,306,000, against £35,735,000 
for 1924, and after deducting payments made for 
work given out to other firms the value of the net 
output was £39,447,000 for 1930, against £32,979,000 
for 1924. The average number of persons employed 
rose from 150,610 in 1924 to 180,820 in 1930. The 
number of male operatives increased by 12 per 
cent., female operatives by 32 per cent., and adminis- 
trative and office staffs by 30 per cent. The returns 
for 1930 cover 708 establishments employing more 
than ten persons, and returns are outstanding from 
establishments that employed about 5500 persons 
in 1924. The returns relating to the production of 
tools and implements in 1930 cover 261 establish- 
ments employing more than ten operatives; but 
they are not regarded as complete, as, apart from 
outstanding returns, a considerable quantity of tools 
and implements was shown in the previous census 
as part of the output of firms whose returns were 
made on schedules for other trades. So far as they 
go, however, the returns show a drop in the value of 
gross output from £8,421,000 in 1924 to £5,694,000 
in 1930, and a decline in net output from £4,833,000 
to £3,311,000. The average number of persons 
employed fell from 24,804 in 1924 to 20,346 in 1930, 
and the value of the net output per employee declined 
from £195 to £163. It is not practicable, it is stated, 
to attempt a comparison of the total production of 
tools and implements until the returns for the other 
trades concerned have been tabulated, but the 
indications are that with the possible exception of 
saws and saw blades, there was a definite decline 
in output in 1930 compared with 1924. 


Progress of the Dock Extension at 
Southampton. 


Art the eighth annual dinner of the docks engineers’ 
department of the Southern Railway, held at 
Southampton at the end of last week, some details 
were given of the progress made in the work of dock 
extension now going forward in that neighbourhood. 
It will be remembered that the work includes the 
dredging of a channel 600ft. wide and 35ft. in depth 
at low water to give big liners access to the new quay 
and graving dock. The whole channel has now been 
partially dredged, and a part of it to its final depth. 
No less than 7000ft. of deep water quay wall is 
included in the scheme, of which 1100ft. is now 
finished from foundation to cope, while work upon 
about three-quarters altogether of the full length 


mudland behind the quay wall is concerned, about 
100 out of 400 omni, already been won back 
from the river, and the work on the foundations of 
four great cargo sheds has been started on the 
reclaimed land. Within a few months the whole 
preparations will be complete at the first berth. 
Work upon the great graving dock at Millbrook has 
not been delayed in consequence of the cessation 
of work upon the new Cunarder. The operation of 
building an enclosing bank round the area to keep 
back the tide was completed last June, and since 
then trenches have been sunk and the concrete walls 
are being very rapidly constructed. It is possible 
that the work will be finished by September next 
year. When completed the dock will hold 270,000 
tons of water, and will be able to accommodate ships 
up to 100,000 tons displacement, if such should ever 
be built. 


The Late Mr. Fielding. 


WE regret to have to announce that on Wednesday, 
March 2nd, there occurred the death of Mr John 
Fielding, who had been connected with the firm of 
Fielding and Platt, Ltd., for sixty-eight years. At 
the time of his death he was in his eighty-third 
year. Mr. Fielding was one of the pioneers of the 
internal combustion engine in this country, having 
designed and built a two-stroke gas engine fitted with 
electric ignition as early as 1882. Subsequently, 
he set to work to design similar four-stroke horizontal 
engines, fitted with tube ignition—a great improve- 
ment on the flame ignition previously used. A large 
gas engine exhibited at the Brussels Exhibition in 
1897 was particularly successful. That engine was 
the forerunner of modern designs. It was throttle- 
governed, and had the inlet valves superimposed 
upon the exhaust valve. Development of this type 
of engine led to the production of several large 
multi-cylinder vertical gas engines. Besides his work 
on gas engines, Mr. Fielding carried out many experi- 
ments with bituminous gas plants. It was in 1877 
that the firm became identified with Mr. R. H. 
Twedell, when he introduced his system of hydraulic 
machine tools, and it was Mr. Fielding’s genius as a 
designer that gave to many of these tools the form in 
which they are used to-day. Of the many machines 
for the design of which he was responsible, the 
hinged type riveter is, perhaps, the best known. 
In 1923 Mr. Fielding celebrated his sixtieth anniver- 
sary, and retired from active participation in the 
business. Up to the time of his death, however, 
he took great interest in all the latest developments. 


A 33,000-Volt Alternator for Cape Town. 


THE news has just reached us that C. A. Parsons 
and Co., Ltd., have received an order from the Salt 
River Power Station, of Cape Town, for a 20,000-kW 
turbo-generator set, with a 33,000-volt alternator 
built on the same principle as the machines working 
at this pressure at Brimsdown This will make the 
third machine of its kind built at the Heaton Works, 
The first Brimsdown extra-high-pressure alternator 
has now bern in operation for three years and seven 
months, and in spite of the fact that there have been 
some rather severe faults on the transmission system, 
it has given entire satisfaction. The problem of 33,000- 
volt generation can therefore be said to have been 
solved. The Cape Town turbine will be a single-cylinder 
machine with duplex exhaust, similar to that at Derby, 
and designed for a steam pressure of 400 lb. per 
square inch at the stop valve, a temperature of 750 
deg. Fah., 28-8in. vacuum, and a speed of 3000 r.p.m. 
Two-stage tap off feed heating will give a feed tem- 
perature of 240 deg. Fah. The condenser will consist 
of a mild steel fabricated unit. The 50-cycle, 33,000- 
volt alternator, with the closed system of cooling 
and direct-coupled exciter, will give 20,000 kW at 
0-8 power factor, the most economical load of the 
set being 16,000 kW. An overspeed test of 40 per 
cent., with the rotor fully wound, and a dead short 
test, are specified by the consulting engineers, Messrs. 
Merz and McLellan. 


The Cunard Liner. 


Suxce work on the new Cunard liner was sus- 
pended at the end of last year, we have recorded in 
several Journal notes the rise and fall of hopes of 
restarting work on the ship. On February 5th we 
noted that in reply to a question in the House of 
Commons, Mr. MacDonald had stated that the Govern- 
ment had not been approached by the Cunard Com- 
pany, but that if that approach were made careful 
consideration would be given to any proposals which 
might be put forward. Last Tuesday Mr. Kirkwood 
asked Mr. Runciman, the President of the Board of 
Trade, what reply had been made by the Government 
to the request of the Cunard Company for Government 
assistance. Mr. Runciman replied that the Govern- 
ment had most regretfully reached the definite con- 
clusion that it was not possible, either by way of a 
subsidy or guarantee, to give financial assistance to 
the company. The vessel must be completed out of 
the resources at the command of the company. We 
understand that the proposals laid before the Govern- 
ment by the Cunard Company included a request for 








overhead expenses reduced. By the scheme a 
moratorium is provided for, under the control of the 





has been started, As far as reclamation of the 


temporary advances, 
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Reconstruction of the Lukonde 
Bridge on the Tanganyika Railways. 
By Major D. G. HESLOP, M. Am. Soc. C.E. 


Tue bridge discussed in the following article was 
constructed by the Ost Africa Eisenbahn Gesellschaft 


and had many essential fastenings missing, was 
erected, the west abutment being cut back to accom- 
modate it, and the west main pier being built up to 
support the other end. The diagram, Fig. 2, shows 
the position of the various makeshifts. No girder 
could apparently be found to join the new pier and 
the east abutment. No attempt, it is needless to 
say, was made to carry trains over this patched-up 





in 1914. It is one of two major bridges crossing the 


bridge, and it was not until 1923, when money became 
River Lukonde, and is on the Central Railway which 


available, that the railway management decided to 
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FIG. 2 DIAGRAM OF TEMPORARY BRIDGE DURING THE WAR. 


joins Dar-es-Salaam on the coast with Kigoma, the | reconstruct the bridge on its original lines. As | 
terminus, on Lake Tanganyika, a distance of 1225 "reconstructed, the structure ia shown in Figs. 3 and 5. | 
kiloms. The structure, which is 161} kiloms. from| ll the sections in the steelwork were of metric | 
Dar-es-Salaam, was, during the campaign in (then) | dimensions, but the renewal pieces were ordered in | 
German East Africa, destroyed by the German forces, | feet and inches, and that greatly complicated the | 
together with another bridge over the Lukonde, | fitting of new parts to the old, involving rimering out | 





altered to allow British Standard Sections to be 
used. 


(6) In the original German design the deck span 
connecting the pier with the cantilever span showed 
a sudden reduction in the depth of the plate girder 
at the cantilever end. That was considered a most 
unsatisfactory arrangement, and in the new design 
showed the necessary reduction in depth was made 

y, and both top and bottom booms were 
carried to the end plate. 

(e¢) The deck or slung span referred to in (6) in 
the German design rested upon a single roller. 
As the load upon that roller was estimated to be 
twice as much as is usually allowed in British 
designs, a bearing having five rollers was sub- 
stituted for it—see Fig. 4. 

(d) In order to provide sufficient width of support 
for the bearing referred to in (c) above, the cross 
girder, which in the German design was a single 
rolled steel joist, and connected the ends of the 
cantilever span, was re-designed as of box section. 

(e) Ordinary pin and saddle bearings were pro- 
vided for the deck spans on the pier in lieu of the 
curved plates embodied in the German design. 
These pin and saddle bearings were found neces- 
sary in the case of this bridge, as appreciable 
vertical displacements were possible, and freedom 
of movement appeared to be desirable. 

(f) The flat plates anchoring the end spans to 
the abutments, as used by the Germans, were 
omitted, and in the bearings supplied the girder is 
fixed by set screws to the cast iron bearing plates. 

(g) In order that the members of the oid span, 
which were not replaced, should possess the same 
degree of strength as the new members, calculations 
of the maximum possible stress in all members of 
the cantilever were made, and they indicated that 
a certain strengthing was necessary if the bridge 
was to have a uniform factor of stability through- 
out, and therefore additional cleats were provided 
to strengthen the attachments of the gussets to the 

iagonals 


(hk) In order to connect the new work with the 
old, it was necessary to drill out certain of the rivets 
in the existing span. As those holes would thereby 
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FiG. 3—-LUKONDE BRIDGE AS RECONSTRUCTED 


and many others, and it remained out of use until | German rivet holes to take English rivets, and the, 
reconstructed by the British in 1924-25. A diagram | addition of numerous thin packings to make up the 
showing the extent of the damage is given in Fig. 1. difference in the sections. For that reason many of 

The original bridge consisted of one main span of | the sections were sent undrilled, the original gusset 
40 m., with a cantilever arm 8 m. long at either end, | plates being used in situ as templates for drilling | 
two 15-9 m. slung spans at each end of it and one 
shore span, also of 15-9 m., at the east end. The | 


main span consisted of a Warren type truss with sub- e oe 


2a > 


be enlarged somewhat, the, 23 mm. holes were 
to take lin. rivets, and holes of 20 mm. 

rimered out to take }in. rivets. 

Until the new steel work arrived from England in 


March, 1924, the first and most important thing requir- 
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verticals, the load being carried on the deck. The | 


slung and shore s were ordinary plate girders. | Q.9 919 
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The total length of the bridge between end bearings | 
was 104-3 m., and the gauge of the line was 1-00 m. | 
The bridge is on a gradient of 1 in 75 rising west- 
wards. It is approached from the east side by a curve 
of 250 m. radius, but the bridge itself, as well as 
150 m. of the line beyond, are on the straight. 

In the demolition both cantilever ends were 
destroyed, and the slung spans brought down. The 
intermediate pier was partially blown up, which 
caused the destruction of the east end shore span. 
The west side main pier was also partially blown up, 
and the top, with the anchorage embedded in it, was 
lying alongside the slung span in the river bed. 
The main 40 m. span did not fall, though it suffered 
severe damage to the bottom booms and posts. With 
certain renewals, however, it was considered safe to 
be used again. 

The original diversion, which had been used by the | 
Germans during the construction of the two Lukonde | 
bridges, was opened up by the British ‘military autho- 
rities in 1916, and trains ran over it until the two | 
bridges had been reconstructed and opened for traffic 
in March, 1925. The diversion followed the windings | 
of the Lukonde River. It was on a gradient of 1 in 50, | 
and had curves of 100 m. radius. During the rainy | . 
season goods trains negotiated those curves and i 
gradients with great difficulty, on many occasions | 
being stalled, so that the train had to be divided. 

During the war and after it several attempts were | 
made to patch up the bridge and use it for traffic. | 
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Fic. 4—BEARING AT WEST END OF DECK SPAN 


The broken cantilever arms were sawn off and a rivet holes. The new parts ee oe by the , ing attention was the construction at each end of 


100ft. Indian metre-gauge girder was taken to the | Horseley Bridge Company, at an ive cost of | 
east end, a new pier being built to accommodate | £1938 7s. lld. The following modifications were made 
it—see Fig. 2. At the west end an old German | in the original German design 
24 m. span, which was in a very bad state of repair, | (a) The dimensions of new members were slightly 


| 


‘mi | 


the main span of a temporary staging to take the 
weight of the main span off the piers during the 
changing of the lower booms. Insufficient timber 
being available in the Territory, Sullivan steel tank 
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stagings were utilised. Many component parts of | staging. The old post was removed and the new one 


such staging were lying round about the bridge | 


and other parts were found at Kigoma, 700 miles 
away, and at other stations on the line. Sufficient 
was eventually obtained to make two stagings of 
the necessary height. At the west end the height 
required was 42ft. and at the east end about 38ft. 

Sullivan staging consists of wrought iron pipes 
5in. external diameter and 4}in. internal diameter, 
and Ilft. 6in. long. Their ends are inserted into 
cast steel brackéts Having lugs to take l}in. tie 
rods. At the base and top are castings bolted to 
rolled steel joists, which are laid on concrete bases. 
Three such lengths of pipe were used, the adjustment 
for exact height being made in the concrete bases. 
Each staging was calculated to have to carry 25 tons 
during the operations, and in order to counteract 
any bending which might occur in the pipe Decauville 
rails were inserted, and the voids filled up with 
cement mortar. The cast steel brackets were tested 
by hydraulic pressure for compression and failed at 
75 tons pressure. The stagings, when erected, were 
strutted with 12in. by 12in. timbers and tied to the 
abutments and each other by fence wires, tightened 
with a Spanish windlass. 

The steel work arrived in Dar-es-Salaam, from 
England, on February 12th, 1925, and was forwarded 
by rail to the nearest station to the bridge, 24 miles 
away, on March 5th. As the material had been loaded 
at the base with no reference as to which end of 
the bridge the various members were for, and as the 
gorge of the Lukonde is some 70ft. deep, it was 
necessary to unload it by hand—no crane being 
available—sort it out correctly 
and reload it into trucks. 
That work was completed on 


fixed on May 16th. 

By May 19th the north-west cantilever arm had 
been erected, and it then became necessary to lower 
the 24 m. span sufficiently to allow the intermediate 
and end cross girders of the cantilever to be erected. 
Without proper jacks or chain blocks the operation 
took from May 2lst to 28th, on which date the 
intermediate cross girder was erected. When erecting 
the box-section end cross girder it was found that, 
short of dismantling the piece, sixteen rivets at each 
and could by no possibility be driven. Turned bolts 
were therefore substituted for them. The special 
roller bearings in their grease boxes were placed 
in the cross girder on May 29th, together with the 
top and bottom wind bracings. 

The operation of changing both bottom booms of 
the east end main span was carried out in the same 
way as at the west end and with no hitch. In changing 
the diagonals the same method was employed, and 
the whole cantilever was completed by June 27th. 

The main bearings at the east end had then to be 
fixed, and it was when the packing blocks were 
removed that it was discovered that the whole girder 
was 3}in. too far to the south and 3}in. too far to 
the west. The original grooves in the masonry 
on the pier top, in which the German bearings rested, 
showed that that amount of distortion had taken place, 
and it must have occurred when the main girder 
dropped. The jacks available were two of the 15-ton 
screw-traversing type from the East Indian Railway, 
one of which would not traverse, and four 15,000 kilos. 
non-traversing German jacks, which had been sorted 





March 8th, and the material 
arrived and was unloaded at 
the bridge the same day. 
Only one small gusset plate 
was found to be missing. 

Up to April 10th the lower- 
ing of the 100ft. Indian girder 
at the east end was in pro- 
gress, and it was left in a 
position just level with the top 
of the original German pier, 
which helped to support it. 
The erection of the west end 
slung span, which was done 
in a 70ft. cutting just off the 
bridge, began on April 10th, 
and it was service - bolted 
ready for riveting and with 
its two refuges erected by the 
14th. From April 15th until 
May 26th, off and on for 
twenty-five working days, 
1063 rivets were put in by three African riveters 
assisted by four coolies, the cost working out as 
follows :— 





Shgs. cts. 
Two African riveters, 25 days at 80s. 133-32 
One oo i 25 days at 50s. 41-66 
Four _,, coolies, 25 days at 20s. 66 - 64 
Total shillings .. 241-62 


or 22-7 cents per rivet, equal to 24d. English. This 
high cost is attributable to the lack of a suitable 
forge, and also partly to the inexperience of the 
Africans and to the difficulty of getting at some of 
the rivets with the holder-up. 

Owing to the shortness of labour which continued 
right through the reconstruction, only one or two 
operations could be undertaken at any one time. 
Most of the labour consisted of raw natives from 
remote villages, who only stayed a month in order to 
get the 10s. for their poll tax, so that new men were 
constantly being engaged and trained. 

The erection of the south-west cantilever arm was 


next taken in hand. Work started by dism nantling | also all the ref 
were all ti uges. 


the old top boom on April 15th, the first diagonal 
being placed on the 22nd and the whole arm completed 


by May 3rd. The old 24 m. span was used as a staging | 


for the work remaining at the deck level of the 
bridge. Masons and coolies were at the same time 


in light charges was used, but it was found quicker 
to knock it down with bars and sledge hammers. 
The pier contained much reinforcement in the shape 
of old carriage frames and other parts of rolling 
stock, and the quoins were built of old hectametre 
posts recovered from the line, with the numbers still 
legible upon them. 

The changing of the north-west boom was a ticklish 
operation, and as it was not advisable to trust the 
whole weight of that end of the main span to the 
Sullivan staging, it was decided to erect the new 
bottom boom in halves. It was constructed of two 
10in. by 3}in. by 24-46 Ib. R.S. channels, 26ft. 3in. 
long, strengthened at top and bottom by four 3}in. by 
fin. flats, and separated by diaphragms and with 
9in. by jin. tie plates at intervals of 3ft. Tin. along 
the top and bottom. It had been sent out from 
England riveted up. The rivets separating the 





FiG. 5—-THE RECONSTRUCTED BRIDGE 


out of a pile of many such jacks at a station 10 miles 
away-* On July 9th, however, six new hydraulic 
jacks of Tangye make, four of 20 tons and two of 
10 tons capacity, arrived; four Tangye portable 
forges also came. The east end was lifted 
and placed upon greased plates, the jacks being 
operated from the west end. It took three days with 
all the jacks to move the girder into correct position, 
when it was lowered on to its bearings. The anchor 
was repaired by fixing new angle irons on to the old 
pieces sticking out of the top of the pier. 

The slung span and the shore span of the east end 
were erected in halves, being trollied out on a 
Decauville track laid on top of the 100ft. span. 
In order to build the pier, the 100ft. span was cut 
in two and the pieces drawn clear of the masonry 
which was built up under the girders. The east end 
Sullivan staging was taken down at that period, 
it having served its purpose well. The west end 
slung span was trollied out on the 24 m. span and 
erected, the abutment being built up underneath it. 
The track was then laid on the bridge and the rail 
bearers were trollied out and fixed in position, as 


On June 25th a compressor which it was proposed to 
use for riveting arrived at the bridge from Kigoma, 
where it had been employed in the salvage of a sunken 


|German ship. Repairs which it needed took until 
engaged in dismantling the old pier. At first dynamite | 


July 19th to effect. The machine comprised a semi- 
portable Marshall boiler on a bogie with a machine of 


| American make fixed on top of the boiler. This 


compressor gave endless trouble, and in the end its 
use was abandoned and hand riveting resorted to. 


The most difficult of the reconstruction work, 


/namely, the placing of the new anchorage in the 


west end main pier, next demanded attention. It 
will be remembered that that pier had been partially 
destroyed, the old anchorage had been blown off, and 
the pier had been rebuilt with no thought of the 
possibility of a new anchorage being required. Abso- 


| lute trust had then to be placed in the Sullivan staging, 


channels were cut out, and similarly, the two German | 


channels in the old boom were se ted on the 
bridge. The work of substituting new for old com- 


menced on May 3rd, and was satisfactorily completed 
by the 14th. No movement was observed in the 


as the whole weight of the west end of the main span, 
of the slung span and the compressor would be upon it, 
whilst the top of the pier was taken down and the 
anchorage inserted. On breaking down the pier it 
was found to contain a mass of old carriage frames, 
angle irons, and rods of all sorts placed lengthwise and 
crosswise. Six feet of the pier had to be taken down, 
and as only two men could work comfortably on it, the 


| work took six weeks to complete, mainly on account 


of the hacksawing required to remove the reinforce- 
ment. When it was completed no time was lost in 











fixing the new anchorage, building up the piers and 
setting the roller bearings. 

By the November the whole bridge had been erected, 
but only a small portion had been riveted. As the 
compressor had proved useless, hand riveting had, 
as mentioned above, to be resorted to, and it was not 
until the end of February, 1925, that that work was 
completed and the permanent way laid. Referring to 
paragraph (g) above, the cleats mentioned therein 
could not be fixed on the old members, as there was 
no room to drill the rivet holes in the diagonal bracings 
without taking them down, which was impossible. 

It is somewhat of a pity that metre sections for the 
renewals were not ordered, instead of the British 
Standard Sections. If they had been muth time 
would have been saved, as all holes could have been 
drilled in England, no rimering out of German rivet 
holes would have been necessary and no thin packings 
would have been required. Turned bolts throughout 
the new work would have been more satisfactory and 
much quicker than riveting. The native riveter 
never gets his rivets hot enough, and the positions of 
many of the rivets in the bridge were such that quick 
riveting, whilst the rivet was hot, was extremely 
difficult. Some of the German rivets which were cut 
out were very badly driven indeed, and had no 
strength in them whatever. 

The labour employed on the bridge was exclusively 
African. Indian fitters were-tried at first, but proved 
useless as well as being very expensive. Water for 
the workers was brought twice a week by train from a 
station 20 miles away. Food in the shape of flour and 
salt only was issued to all the labourers, and they 
were paid monthly in arrears. A man who joined the 
work on the first of any month would not receive his 
pay until the 17th or 18th of the month following, and 
the delay caused a great deal of dissatisfaction. The 
working hours were from seven to three with no break 
and with no work on Sundays. 

The bridge after having been tested for deflections 


was opened for traffic in the middle of March 1925. 








Rail versus Road. 


Bors the Rail and the Road have now stated their 
cases ; the former accusing the latter of robbing it of 
its just heritage, and the latter retorting that it has 
done nothing of the kind. The opposing arguments 
are of general interest. They are contained in two 
memoranda presented to the Minister of Transport— 
that by the Railways on January 26th last, and that 
by the Road in the last few days. 

Basing their data on the returns of 1923, taken as 
100, the Railways show that in 1930 passenger 
receipts had dropped to 82-7 and merchandise and 
live stock receipts to 88-9. Over the same period net 
revenue also fell to 82-7. The results for 1931 indicate 
that the loss of traffic has become stil] more acute. 
They ascribe the decline in traffic to two main causes : 
(A) Bad trade, (B) road competition. 

To these statements the Road replies that the 
decline in railway traffic set in long before motor 
traffic reached a high state of development, and is due 
to the inability of the main line railways to meet the 
ever-growing demand for wider traffic facilities. It 
refers to the flexibility and adaptability of road trans- 
port and points out that transport services have to be 
given in new areas which have sprung up at a distance 
from railway stations. It considers, therefore, that 
the real cause of the decline in railway traffic is the 
depression in industry, particularly the basic indus- 
tries. It directs attention to the increase of railway 
transport to meet the requirements of the manufac- 
turers of motor vehicles. 

On their side the Railways aver that a very small 
portion of the loss of passenger traffic is due to bad 
trade, and they consider it fair to estimate that in 
1930 15 per cent. out of a total decline of 17-3 per 
cent. in that traffic was due to road competition. 
They are of opinion that the diversion of merchandise 
and live stock traffic “‘ represents a diminution of not 
less than six million pounds in net revenue as between 
the years 1923 and 1930.” Taking passenger and 
merchandise traffic together, the Railways estimate 
that they lost through road competition not less than 
16 million pounds net revenue between the years 
1923 and 1930. 

To this the Road retorts that the decline in railway 
net revenue is the result of the “ marked increase in 
railway expenditure. J Had the railways 
adjusted their expenditure in closer relation to their 
increased receipts their financial condition to-day 
would be much better than it is.” It contends that 
the right basis year is 1913 and, taking that year, 
says that, despite a smaller volume of traffic, railway 
expenditure in 1930 showed an increase of 96 per cent. 
It does, however, ise the economies effected 
by the L.M.S. Railway. [Asa matter of fact, railway 
expenditure has been almost constant at about 80 per 
cent. of the receipts ever since 1923, and we may 
remark: in ing that, as in other businesses, its 
relationship to revenue has been raised by circum- 
stances over which the railways have little control.) 

The Railways contend that they are doing every- 
thing in their power “to improve their competitive 
position by means of increased efficiency and 
despatch,” and that they are lowering rates whenever 
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possible in order to attract traffic ; to which the Road 
makes answer that the cost of transport on British 
railways remains at a very high level. 

Before leaving these general questions we may note 
that the Road memorandum develops its argument, 
that the trade depression, and not road competition, 
is the main cause of the loss of railway traffic, by show- 
ing that the fall in passenger traffic was greatest in 
the industrial areas, and that “the traffic in coal, coke, 
and other minerals, very little of which, in the admis- 
sion of the railways, has been transferred to the road, 
represents a much greater decrease in tonnage than 
the traffic in the classes of merchandise which might 
be conveyed by road.” By comparison with 1913 
general .merchandise showed a decline of about 
10 million tons in 1929, whilst coal, coke, and other 
minerals suffered a decrease of over 24} million tons. 

Coming now to the remedies for the plight of the 
Railways, we observe in the first place their assertion 
that no increase of fares would bring increased net 
revenue, that no increase of general rates on the 
higher classes of traffic would be any more effective, 
but that an increase of rates on coal and the lower 
classes of merchandise would cause a substantial 
increase of net revenue. The Railways, however, 
regard such an increase as “ unfortunate and unde- 
sirable,” but unless the Government adjusts the 
balance with absolute fairness between the rail and 
road interests they see no alternative. The remainder 
of the Railways’ memorandum, approximately one- 
half, is then devoted to a comparison between the 
advantages enjoyed by road transport and the 
burdens and disabilities borne by the railways. 

The Railways ask that the law should be enforced 
with regard to speed limits and hours of duty, and 
weight limits in road transport. They point out that 
they have to provide and maintain their own perma- 
nent way, to police it, and to pay rates on the profits 
earned thereon, and they submit that the whole cost 
of maintaining, policing, and signalling their roads 
should fall upon the users of the roads in proportion 
to their use. The cost of maintenance is 60 million 
pounds a year, whilst signalling and police cost about 
2 million pounds. 

The Road replies that before the motor era the 
annual expenditure on roads was £12 million per 
annum, so that, at most, only £48 million are properly 
ascribable to motor traffic, and that since motor 
taxation yields £28 million and the petrol duty £31 
million a year the Road is subscribing £11 million 
in excess of expenditure. It urges, furthermore, that 
the roads provide other services than traffic alone. 
They give light and air in cities and towns, facilities 
for gas, water, and electricity distribution, means of 
sewerage, routes for telegraphs and telephones, “‘ and 
opportunity for other uses too numerous to mention.” 
To suggest, therefore, “as the railway companies 
appear to do, that road traffic should pay interest 
upon all the capital expenditure incurred upon roads, 
estimated at £1,600,000,000, is a travesty of the 
position.” 

Referring to the “ sumptuary ” tax on the private 
car owner, the Railways submit that the excess pay- 
ments which such owners make should be used to 
reduce general taxation and “ not to relieve the heavy 
motor vehicle of its proper charges to the further 
disadvantage of railway transport.” The object in 
view should be to relieve ratepayers and taxpayers 
altogether of road costs and place them all upon the 
shoulders of road users. To this argument the Road 
answers that it fails to take into due account the 
operation of the petrol duty, and that “if the pro- 
ceeds of motor taxation were applied entirely to road 
costs there would be nothing left for the ratepayers 
to pay in respect of the roads.” 

In conclusion the Railways protest that they do not 
want to penalise the Road Transport industry for 
the limited or exclusive benefit of the Railway 
industry. All they seek is an equitable adjustment of 
the balance between the two industries, so that 
‘* there will be natural selection of the more economic 
form of transport in the circumstances of each case 
rather than that one form of transport should receive 
public aid at the expense of the other.” 

To this profession the Road makes answer that 
“the railway policy is destructive and not con- 
structive, and cannot be reconciled with that ‘ interest 
of the public as a whole ’ which the companies profess 
their desire to serve.” It submits that the national 
interests demand less State regulation rather than 
more. It makes the single concession to the Railways 
that it is prepared to welcome the practical and equit- 
able suggestion made by them that they should be 
relieved of the old standing obligation to maintain 
railway overbridges, provided that they will not 
obstruct the widening and strengthening of such 
bridges. The concluding words of the Road memo- 
randum are :—‘‘ Finally, it is clear from the memo- 
randum that the railway companies are not so much 
coneerned with the taxpayers’ and ratepayers’ 
interests as with the desire to force traffic away from 
the roads. Additional taxation and administrative 
restrictions are regarded merely as means to that end. 
It is submitted that efficient and economic road trans- 
port is as necessary to national progress as is an 
efficient and economic railway system, and that it 
would be in the highest degree undesirable in the 
public interests that the development of either should 
be restricted artificially in the interests of the 
other,’ 





Disarmament and Unemployment. 


A THREE-Days Conference, under the auspices of 
the League of Nations Union, was held at the London 
School of Economics on Tuesday, Wednesday and 
Thursday of last week, to discuss the difficult problem 
of disarmament and unemployment. Particular 
aspects of the subject were discussed at each session, 
and on the third day the Conference came to the 
vital aspects of the settlement of workers displaced 
as the result of disarmament, and the international 
considerations of disarmament and unemployment. 

Professor Gilbert Murray, the Chairman of the 
Executive of the League of Nations Union, established 
the right balance at the beginning of the Conference 
in the course of an address of welcome to those attend- 
ing, when he pointed out that, according to the League 
of Nations, there was a definite place for armaments 
in the policy of the world. It could not be denied 
for a moment, he said, that a sudden cessation of 
any particular industry must cause temporary 
unemployment, and in connection with the movement 
for the reduction of armaments we must consider 
very carefully the interests of those engaged in the 
armament industry. It was a legitimate industry, 
called into existence by the State, and it had its 
rights. 

Tae ARMAMENTs INDUSTRY. 


At the first session—-the morning of Tuesday, 
March Ist—consideration was given to the question 
** What is the Armaments Industry ?’’ The Chairman 
was the Rt. Hon. the Lord Chancellor, Lord Sankey, 
who is a British Member of the Permanent Court of 
Arbitration at The Hague. 

The discussion on this subject was opened by Sir 
Holberry Mensforth (Chairman of the Manchester 
District Armaments Output Committee; general 
manager of works, Metropolitan-Vickers Electrical 
Company, and Director-General of Factories, War 
pee: ration 1920 to 1926). In view of Sir Holberry’s 

experience and qualifications, it might be thought 

that he veil the position of a Daniel among 
the lions, and it was largely for his benefit that 
Professor Murray pointed out that, ing to the 
League of Nations, there was a definite p for 
armaments. Sir Holberry denied any intention to 
defend the armaments industry—and, indeed, the 
theme of his remarks was that there was no definite 
armaments industry isolated from ordinary industrial 
activities. Were we sure, he asked, that under 
present-day conditions there was in this country 
either an armament or any other industry capable 
of being so isolated that its expansion or contraction 
would have no serious repercussions upon the general 
industries ? The ability of the country to produce 
arms was an indication of its industrial development, 
and further, its industrial technique was, to a very 
considerable extent, an indication of its past need 
for armaments. 

Of the products which might be considered special 
to an armaments industry he instanced a battleship, 
@ gun, and a gun cartridge with its armour-piercing 
shell, propellant and bursting charge, and he asked 
to what extent the means of producing them were 
special. The iron ore, coal and limestone used in 
the battleship, the non-ferrous metal in the cartridge 
case, and the nitrates in the explosives were the 
same materials as were used in our -time 
products. The pig iron produced in the blast-furnaces, 
broadly speaking, was not specially made either for 
an armour-piercing shell or for the side frame of a 
loom, but would be suitable for either product, 
and he urged that the extent to which the means of 
production could be divided into means special to 
war products was extremely limited. He developed 
this point in some detail, and in the course of his 
remarks pointed out that the main organs of a warship 
were exactly the same as those of a merchant ship, 
that the propelling machinery of a merchant ship 
owed much more to the development of the warship 
than to any other influence; that most of the pro- 
cesses in the manufacture of a gun could be carried 
out upon machinery engaged in peace-time production, 
much of which machinery was developed as the result 
of war needs. For example, the art of large hollow 
forging was developed, and the machinery installed, 
for the purpose of producing large guns, but they were 
being utilised to produce large steam drums for high- 
pressure land and marine boilers, without which these 
boilers would be impossible. It would be difficult 
to divorce either the propellant or burster for the 
gun cartridge from the general chemical industry. 
Whatever might have been the case prior to 1914, 
there was not, he said, an armaments industry to-day 
and had not been since the Great War. The effect 
of a complete cessation of a demand for armaments 
would be, not to render an industry idle, but to close 
a market, and, what was very much more important 
to industry and its development, it would dry up a 
source of research, inspiration and achievement 
which had had a profound influence on our industrial 
position in the past. Many of the most striking 
advances in metallurgy were due to the ever-constant 
pressure from the fighting forces upon our manufac- 
turers to devise new, stronger and lighter materials 
for incorporation into war material with a view to 
keeping us ahead of other countries. To that source 
we owed almost entirely our improvements in high- 





tensile alloy steels, without which the present aircraft 
and motor car would be impossible, and when one 
remembered that the internal combustion engine 
of, say, forty years ago weighed over 3000 lb. per 
horse-power, whereas the same power could be pro- 
duced to-day for } lb., the difference was startling. 
The discovery of rustless steel was due to a Govern- 
ment demand for a material better able to withstand 
the erosive action of cordite in rifle barrels, and the 
marine turbine was developed in the first instance 
for naval use. Indeed, he knew of no class of industry 
or scientific progress which had not benefited by the 
pressure and impetus given to it by need in time of war. 

Mr, John Baker, Assistant Secretary to the Iron 
and Steel Trades Confederation, was the next speaker. 
He dealt with the matter from a somewhat different 
point of view. His quarrel with the nation was 
that it had devoted much more time to the develop- 
ment of materials for killing people than to the build- 
ing up of a healthier and happier society. That 
armament manufacture had conferred benefits was 
not an argument for its existence—and, of course, 
it had not been suggested that it was. He likened 
preparations for war to digging holes and _ filling 
them up again. In other words, waste of time, and 
he put forward the argument, which was supported 
by a number of subsequent speakers in the discussion, 
that it was better to pay full wages to those affected 
directly or indirectly as the result of the cessation 
of armament manufacture, until they could be 
absorbed into industries concerned with the making 
of peace-time products, than to keep them employed 
on useless work. Indeed, the country would save 
money thereby, because it would not have to provide 
the raw materials on which those people had to work. 

In the course of the general discussion some 
speakers criticised the capitalist system as being an 
obstacle to disarmament and the raising of the 
standard of life of the community, it being held by 
some that unless there were changes there must be 
financial instability, leading probably to upheavals. 
It was urged, too, that the benefits which industry 
had derived from the research and developments 
connected with armaments manufacture could equally 
well have been conferred if the money spent on the 
Army and Navy had been devoted directly to indus- 
trial research. 

A question was asked by Sir John Maynard as to 
what amount of capital was invested in armament 
firms and how many men were employed in armament 
production, but Sir Holberry Mensforth reiterated 
that there was not an armaments industry as such, 
and that we could not segregate the capital involved 
in armament production from that involved in the 
production of peace-time products. 

Sir Holberry Mensforth, in a comment on the 
suggestion that armaments, if manufactured at all, 
should be manufactured only by the State, pointed 
out that armament manufacture was controlled by 
the State, but such manufacture was so intimately 
connected with the manufacture of peace-time 
products that it would be better that the existing 
arrangement should prevail. 

Professor Murray, in a further comment as to the 
activities of industrial undertakings, said it was not 
necessarily true that because a particular firm knew 
that it would make great profits as the result of a war 
that it would endeavour to foment war, any more than 
undertakers would engage in large-scale murder or 
doctors would spread influenza germs. 

Finally, Sir Holberry Mensforth pointed out that 
90 per cent. of the Army Estimates was spent on 
matters other than the provision of actual war 
equipment, and was devoted to the purchase of pro- 
visions, clothing, and the many other things which 
had to be provided for an Army. To strengthen his 
remarks as to the benefits derived by industry 
generally as the result of the research directed to the 
production of war-time products, he urged that neces- 
sity was the mother of invention, and that he knew 
of no better way of making a man run than to put a 
tiger behind him. 


Costs AND EMPLOYMENT. 


At the Tuesday afternoon session the conference 
discussed the question of Costs and Employment—- 
how the money is spent and who does the work. 

This discussion was opened by Captain W. 8. 
Sanders, who was Financial Secretary to the War 
Office from 1930 to 1931, and a member of the staff 
of the International Labour Office, League of Nations, 
from 1920 to 1929. He dealt in detail with the 
evenues of expenditure by the British fighting 
services, and showed that the gross sum estimated to 
be expended for the Air Force, the Army, and the 
Navy for the year ending March, 1932, was 
£122,515,760. Of this sum, £18,631,923 was held to 
be non-effective expenditure designed to meet the 
costs of pensions and the like, so that the amount for 
effective purposes was £103,883,828. His figures 
proved the contention made during the morning’s 
discussion, that the amount spent on actual warlike 
stores by the Services was a small percentage of the 
total expenditure. In the case of the Air Force the 
expenditure on technical and warlike stores— 
including experimental and research services—was 
estimated to be £9,462,000, out of the total Air Force 
expenditure of £20,923,000 ; in the case of the Army 
the estimated expenditure on warlike stores was 
£2,964,000 out of a total of £37,123,800; and the 











Marcu 11, 1932 





THE ENGINEER 





281 








estimate for naval armaments was £3,801,560 out of a 
total estimate for the Navy of £45,836,828. 

A close examination of the requirements of the 
three Services, he said, would show that there was 
hardly a profession, trade, or occupation which was 
not needed in some branch or other. There was 
practically no undertaking engaged exclusively in 
the production of war equipment, with the exception 
of Woolwich Arsenal and perhaps the naval dockyards. 

The second speaker in the discussion was Professor 
J. H. Jones, Professor of Economics and Head of the 
Commerce Department, University of Leeds. The 
arguments for disarmament, he said, were essentially 
moral and political, and not economic, and even if it 
could be proved that rapid disarmament involved 
economic loss, it would still be desirable. There was 
no general economic argument against disarmament, 
however. The argument frequently employed, that 
armaments provided work for people who would 
otherwise be unemployed, implied the existence of a 
limit to the possible rise in the standard of living of a 
community, but he urged that there was no such limit‘ 
within sight. Nor was there any real economic argu- 
ment against immediate and complete disarmament. 
The view that the process of disarmament should be 
spread out in order to reduce the injury caused by 
industrial dislocation was false ; delay bred delay, and 
in the end the difficulty of adjustment was not reduced. 

Professor Jones was another who made some 
analysis of expenditure by the fighting services, 
showing the small percentage expended on actual 
armaments, from which he made the point that the 
industrial problem caused by disarmament on a large 
scale was not so serious as was sometimes assumed. 
The first problem would be to find alternative occupa- 
tion for ex-Service men. The most difficult problem 
was that presented by shipbuilding, for in 1924 naval 
shipbuilding accounted for 29-6 per cent. of the total 
out put of the country, whilst the output of commercial 
yards for naval purposes amounted to 15-6 per cent. 
of the total output of those yards. Even in the case 
of shipbuilding, however, the problem was apt to be 
exaggerated, since the industry represented a greater 
variety of occupations than any other industry in the 
country, and, given general industrial prosperity, 
alternative employment could be found for most of 
the workers in their own occupations. But a number 
of yards would become derelict, and therefore much 
sunk capital would be lost. Apart from shipbuilding 


The second speaker was Mr. Harold Wright, 
formerly editor of the Nation. He suggested that 
although the word “ rationalisation ’’ is now a little 
overworked, as far as its application to industry is 
concerned, it is peculiarly appropriate to disarma- 
ment because “ rationalisation ’’ means “ bringing into 
conformity with reason,’’ and in its technical sense 
** rationalisation ’’ meant that the affairs of an industry 
as a whole should be subject to conscious direction and 
not left entirely to blind, impersonal forces. Therefore 
the problem of disarmament in relation to industry 
and employment was precisely that of rationalisation. 
The danger was, however, that the enthusiasm for 
disarmament—which he claimed was a very widespread 
enthusiasm—might be damped down through a belief 
that it would tend to narrow the field of employment, 
as rationalisation had done in industry and, as a con- 
sequence, had become disliked. The question, how- 
ever, was what would be ddne by the Government 
with the money saved by any degree of disarmament. 
It might be applied to the building of more schools, 
which would give more employment to builders and 
call for the services of more teachers. More houses 
might be built and they would earn rent, which battle- 
ships did not. On the other hand, the money might 
be used for the reclamation of farm land, which would 
give employment, not only to the builders of sea walls, 
but to countless generations of farm hands and to the 
makers of agricultural machinery. That assumed that 
disarmament did not lead to the reduction of tariff 
walls and a rational international trade, in which 
case the reclaimed farm land might become derelict 
again. If the money was used to reduce taxation then 
it might find its way into industry in many forms. All 
that, however, left out of account the difficult 
problem of transference, of taking soldiers and sailors 
and armament makers away from the jobs in which 
they had been engaged all their lives and putting 
them to some new occupation. Whilst admitting the 
difficulties, he emphasised the point that we were 
likely to get the problem in the wrong perspective 
by imagining an enormous army of armament workers 
thrown on the labour market at one moment. The 
process of disarmament was likely to be a very 
gradual one, but in any case we must not suppose it 
was our duty to maintain unnecessary armaments in 
order to give employment. It had been suggested 
that there would always be unemployment because 
there would never be enough work to go round, but 





and aeroplane construction, the chief difficulty lay 
in the fact that armament work, though but a very | 
small proportion of the total output, was usually | 
carried on in specialised factories, so that the problem | 
of dislocation, though small from the national stand- | 
point, would be serious in those localities, such as | 
Sheftield, in which it is now concentrated. The pro- | 
blem would form part of the general problem with | 
which the country is now faced in respect of such | 
industries as coal and cotton, namely, whether new | 
industries should be brought within reach of the dis- | 
placed people at their present homes, or such people | 
should be induced to migrate to districts which offered | 
the new industries advantages of a different character. 

In the subsequent discussion, Lord Marley made 
an appeal for careful consideration of the position of 
those employed in Government dockyards. Those 
people had built up their homes and livelihoods in | 
the areas in which the dockyards were situated, and 
the closing of such dockyards would lead to devasta- 
tion of the areas. Those people constituted a special 
responsibility, and Lord Marley suggested that the 
best procedure, in the interests of the nation as a 
whole, and from the economic point of view, as dis- 
armament proceeded, was to transfer such naval 
construction as was necessary from the private to 
the public yards——because the private yards had other 
sources of work in peace time—and then, when there 
was insufficient armaments work in the public yards 
to provide a livelihood for the people in those areas, 
we should consider the difficult problem of finding 
alternative work for the operatives. 

Another speaker was Mr. Coppock, of the National 
Federation of Building Trades Operatives, who urged 
that the problem of providing for the workpeople 
displaced as the result of disarmament must not be 
treated as a separate problem, but as part of the whole 
problem resulting from the irrational method by which 
we conducted the industrial life of the country. 

A point made by a subsequent speaker was that, if 
it were decided to reduce armaments gradually to the 
point at which they would be sufficient for policing, 
the normal labour wastage at Woolwich Arsenal, for 
example, owing to superannuation, men leaving the 
district, and the various other causes for which men 
left industry, might more or less keep pace with the 
reduction of work, so that the dislocation would not 
be serious. Captain Sanders pointed out, however, 
that such wastage did not occur evenly among the | 
various grades of workers, and certain of the adminis- | 
trators would have to remain, whether their depart- | 
ments were large or small. 

Some reference was made to the export of arma- | 
ments from this country, but Captain Sanders pointed | 
out that that was controlled by the Government, and 
it was comparatively small. He doubted if it had 
amounted to more than £2,000,000 last year. 


DISARMAMENT AND INDUSTRY. 





On Wednesday afternoon, March 2nd, the particular 
aspect discussed was ‘‘ What Disarmament Means to 
Industry and the Community.”’ 





that was a complete and dangerous illusion. The 
wants of mankind, far from being satiated, were 
increasing more rapidly even than productivity ; 
even our crude material needs had not yet been met, 
and a striking example of that was the urgent neces- 
sity for dealing with the accommodation and effi- 
ciency of the average working-class dwelling. 


DisPLaceED WORKERS. 


On Thursday morning, March 3rd, the question of 
“What Might be Done to Settle the Displaced 
Worker " was discussed, the first speaker being Mr. 
Ramsay Muir, Chairman of the National Liberal 
Federation. He took the line that if there were real 
disarmament, national expenditure might be reduced 
by £20,000,000 to £50,000,000 per annum, and he 
seemed to suggest that as that money could be used 
for the relief of unemployment it would automatically 
yield great benefit in that direction. Speaking in 
rather general terms, he claimed that more unemploy- 
ment would be cured than caused by any process of 
disarmament, provided a large proportion of the 
money so saved did not fail to fructify. Again, in 
general terms, he said that if an all-round scheme of 
disarmament was carried out, the transfer from non- 
productive to productive activities would be an 
immense contribution to the revival of world trade 
and prosperity. Mr. Muir, with so many of the 
speakers during the three days, did not assist much 
with constructive ideas, but merely repeated what 
was said many times, that as we had of necessity to 
plan beforehand against the emergencies of war, so 
we must plan against the emergencies of peace. 

Indeed, it was left to Mr. H. H. Elvin, the General 
Secretary of the National Union of Clerks, who 
followed Mr. Muir, to make a real contribution by way 
of suggestive criticism as to what might be done to 
deal with the class of unemployment under discussion. 
Mr. Elvin approached the problem in the full know- 
ledge that it was important, big, difficult, and costly. 
The cost he illustrated by pointing out what would be 
involved in a scheme of compensations ; there would 
have to be compensation to the workers, which for 
some reason he suggested would have to be different 
in the case of Government workers as compared with 
workers engaged by private firms ; and there would 
have to be compensation to the employers who had 
laid down costly and highly specialised machinery for 
the manufacture, say, of steel plates. There, again, 
the compensation would be different from that pay- 
able to an employer engaged on various classes of 
armament production. Therefore, he doubted whether 
the elementary fact had been fully realised that dis- 
armament did not necessarily mean an immediate 
saving to the pockets of the taxpayers. There was no 
cut-and-dried solution to the problem, but the ship of 
peace must not be wrecked upon the rock of unem- 
ployment, and for that reason he put forward certain 
suggestions as to how the problem might be solved. 

Taking first the possibility of alternative work of a 


Krupps and associated concerns, which, unde: 
Article 168 of the Peace Treaty, had to close down 
fourteen factories once used for the production of 
munitions and to find, if possible, employment for 
47,000 employees. The peace-time production con- 
sisted of spinning machines, metal fittings, cast iron 
stamps and presses, compressed air tools, metal work 
tools, smelting and foundry products, agricultural 
machinery, and general machinery and parts for many 
trades. The works at Kiel were used for shipbuilding, 
engineering, pumps, Diesel engines, electric motors, 
and auxiliary machinery for ships. In the case of the 
armour plating firms, however, there would be greater 
difficulty in conversion and in those cases he would 
recommend a grant-in-aid to enable them to recon- 
dition their works for other industries. Amongst 
other suggestions were :—That in the case of dockyard 
towns the Government should present the dockyard 
to the local authority and give the necessary financial 
aid to develop the towns ; the establishment of train- 
ing centres at which armament workers could be 
trained for other industries; colonial development 
and an extension of credit facilities for trade. 

As to the cost, if the Geneva Disarmament Con- 
ference agreed upon a 25 per cent. reduction of arma 
ments we should save about £25,000,000 per annum. 
It must be appreciated, however, that there was no 
cheap way to peace and that those who wanted peace 
must be prepared to pay for it just as they had paid 
for armaments. Therefore it might be assumed that 
the whole of the saving on armaments would be 
employed in dealing with the problem of the displaced 
worker. He therefore suggested to the Government 
that immediately any decision was come to at 
Geneva, the Government should, without waiting for 
ratification, set up a Special Committee consisting of 
representatives of the employers, the workmen, and 
Government officials to deal with the many difficult 
problems that would immediately demand attention. 


CONCLUSION. 

The final session of the Conference took place on 
Thursday afternoon, when the aspect under dis- 
cussion was “ International Aspects of Disarmament 
and Unemployment.” 

Taking it on the whole, the Conference—perhaps 
not unlike many other larger conferences—cannot be 
regarded as specially successful from the point of 
view of constructive proposals to deal with the 
problem of unemployment as it would manifest itself 
under disarmament conditions. There was a general 
admission that the problem is an extremely difficult 
one, but for the most part the suggestions made were 
as to what ought to be done without, however, defi 
nitely stating how. The outstanding exception was 
Mr. Elvin,. and he, at least, addressed himself to the 
real problem before the Conference. However, many 
valuable ideas emerged from the discussions, even 
if they went no farther than laying bare the extra- 
ordinary difficulties which will have to be faced when 
the time comes. 
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No. IV.* 


STEWARTS AND Lioyps, Lrp. 


Amonc the many interesting exhibits shown on 
the stand of Stewarts and Lloyds, Ltd., of Glasgow, 
Birmingham, and London, we may mention stee! 
pipes sheathed with seamless bituminous composition, 
which are supplied in connection with light detachable 
joint boxes, enabling molten bituminous composition 
to be cast around the junction as each joint is caulked. 
This system, which has been evolved after con- 
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“The Enomcen” 


[> Fic. 29-—-"" DAWSON" WELDED JOINT-—-STEWARTS 


siderable experiment, is claimed to provide complete 
external protection. 

Alongside tubular pit props of the “ Security 
seamless steel tube pattern, there were exhibited 
examples of the new Barker doubly reinforced tubular 
pit prop. This prop consists of a steel tube divided 
into four segments by steel strips; each segment is 
filled with wood. The strips tend to cripple laterally, 
but in doing so they are forced against the wood, 
which, in turn, is supported by the tube. If the prop 
be overloaded, the clearance provided at the lap and 
the base is taken up, and the tube itself then trans 
mits the thrust. 

New working models of the Victaulic joint were 
shown, as was also an interesting new steam pipe 
joint for high pressures, the Dawson welded joint. 
This is illustrated in the accompanying drawing, 
Fig. 29. The metal of the weld is attached to the inner 





suitable character, he took the classic example of 
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ring as well as to the ends of the pipes. In Fig. 29 
the weld is shown as a filling merely in order to show 
the original shape of the tube ends, which are, of 
course, slightly modified in the welding process. 
The pipes are erected and the joints assembled with 
the thimbles in position and bolted together, as shown 
in the illustration. The welding operation is not 
carried out until the pipes are completely lined up, 
and, if necessary, the pipes are pulled together to take 
up expansion allowances. The welding of the joint 
is carried out in the following way :—After the sleeves 
on the tube have been tacked together at intervals, 
so that the pipes are rigidly fixed, after which the 
bolts may be removed, the flanges are pulled back, 
and the welding carried out; or, alternatively, a 
sufficient number of bolts may be removed to enable 
the welder to complete his operations with ease. 
The joint, we are informed, can be made for all high 
pressures, the only limiting factor being the thickness 
of the tube available. It may be added that in the 
formation of the joint the operation is such as to 
thicken slightly the root of the expanded portion of 
the pipe, thereby increasing instead of reducing the 
strength of the tube at this particular section. 


Rosert Cort anp Son, Lrp. 


A machine for screening coke and such-like material, 
with a rather unusual mechanism, was exhibited 
by Robert Cort and Son, Ltd., of Reading. The 
complete machine is represented in the half-tone 











Eecentric Shaft 
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welding railway crossings were among the exhibits of 
| Murex Welding Processes, Ltd., of Ferry-lane Works, 
Forest-road, Walthamstow. All the company’s arc- 
welding electrodes were also on view, together with 
various products manufactured with these electrodes. 
There was an are welded steel boiler manufactured by 
Davey, Paxman and Co., Ltd., of Colchester. Now 
that the insurance companies have recognised the 
soundness of the welded heating boiler, Murex Pro- 
cesses, Ltd., expect that the future will bring a good 
demand for welding plant and materials for use in 
this connection. The boiler is constructed of mild steel 
plates, and is built up of a number of welded sections, 
consisting of an inner and outer element of inverted 
U shape, the lower legs of each being joined together, 
whilst the outer crown of the inner element is joined 
with the inner crown of the outer element, so that the 
whole unit forms one water chamber. The spaces 
between the elements ‘made in this way form the 
flues, the fire-box being imside the inner sections. 
Inlets and outlets are formed at the lower and upper 
parts respectively of the water chambers. The 
chambers are grouped into a common cast iron mani- 
fold, and the sections are mounted on a base which 
supports the fire-bars. The boilers are made in three 
types—for central heating by means of hot water or 
by means of low-pressure steam, and for domestic 
hot water supplies. 
Among other examples of welded products were a 
50-gallon storage tank made by Robert Jenkins and 
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Fic. 30-—-WORKING MECHANISM 


engraving, Fig. 31, while the line drawing, Fig. 30, 
illustrates the working mechanism. 

The essential feature is a shaft, which runs across 
the width of the screen and is directly driven by an 
electric motor. This shaft is connected with the 
framing of the screen by an exterior housing and 
runs in ball bearings in that housing. The bearing 
races at opposite ends of the housing are made slightly 
excentric, so that as the shaft rotates the housing 
and consequently the screen is given a “ roto-vibra- 
tory ’’ movement very similar to that employed in 
using a hand sieve. The result is a very effective 
stirring up of any material placed on the screen and 
the fines are quickly passed through the meshes. In 
the case of the machine shown in Fig. 31, there are 





OF VIBRATORY SCREEN -CORT 


Co., Ltd., of Rotherham, a concrete mixer made by 
Wingets, Ltd., of Warwick ; a welded cylinder made 
by the Globe Tank and Foundry (Wolverhampton) 
Ltd.; and samples of structural steel test pieces made 
by Moreland Hayne and Co., Ltd., of Silvertown, E. 
The 50-gallon storage tank was made of Firth’s F.D.P. 
stainless steel, jin. thick. Fitted with a hinged man- 
hole cover and legs of mild steel, the vessel is to be 
used for chemicals, and was made for a working pres- 
sure of 30 lb. per square inch. The concrete mixer 
had a patented welded frame made of tubular strut, 
and combined lightness with great strength. Before 
the frame was put upon the market, it was, we are 
told, subjected to very severe tests which demon- 
strated the reliability of electric welding. 














Fic. 31—DouSBLE-DECK VIBRATORY SCREEN -CORT 


two decks of wire mesh, so that three grades of 
material may be produced, and the front end of the 
screen is supported in a framework which enables 
the angle of inclination to be varied. 

Some idea of the capacity of these machines may be 
gathered from the fact that a single-deck screen, 
measuring 2ft. 6in. by 4ft. 6in., is at work de-breezing 
coke at a North of England gasworks at the rate of 
17 tons per hour of 0—jin. coke, with an efficiency of 


92 per cent. over a in. mesh. Screens for outputs up | 


to 25 tons per hour require a motor of only 1 horse- 
power. 
Murex WeExLpING Processes, Lop. 


A motor generator welding set, a transformer weld- 
ing equipment, and a portable detachable unit for 


The welded cylinder mentioned had a capacity 
of 30 gallons, and its 30in. by 18in. body was 
composed of fin. plate, with }in. dished and domed 
ends, fitted with four l}in. screwed flanges. The 
vertical seam was welded inside and outside, and the 
ends rough welded. The cylinder was suitable for a 
test pressure of 100 lb. per square inch. 

The samples of structural steel welded test pieces 
were subjected to a hydraulic pressure of 1750 lb., 
with a ram 13in. in diameter, corresponding to a load 
of approximately 99-100 tons. Finally, a hammer 
blow, obtained by the quick opening of the vaive, 
was applied, which caused the base joint to collapse, 
whilst the weld showed no sign of fracture or crack. 
| Besides electrically welded window frames made by 
| Hope and Sons, Ltd., and Williams and Sons (Cardiff), 
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Ltd., there were a built-up manganese steel crossing 
and a cast steel axle-box, lent by the Birmingham 
Corporation tramways, which was repaired by electric 
are welding. 


Tue Rugostatic Company, Lip. 


Among other exhibits involving the use of thermo- 
stats, the Rheostatic Company, Ltd., of Slough, was 
showing the “ Satchwell” oil burner control appa- 
ratus illustrated in Fig. 32. While providing for 
full automatic temperature control, the apparatus is 
designed to give positive protection against the two 
risks which can occur in oil burning, namely, flame 
failure when running and failure to establish the flame 
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Fic. 32--Ol BURNER CONTROL APPARATUS 
RHEOSTATIC 


on starting. ‘The control box contains three relays, 
a main relay which is used for starting and stopping the 
driving motor of the oil burner, an auxiliary or safety 
relay which controls the operating coil of the main 
relay, and an ignition relay which allows ignition to be 
maintained for a certain interval after each start. 
Since the auxiliary relay controls the main motor 
relay, the plant can continue to run only as long as the 
auxiliary relay is in the closed position This relay 
is held closed by one of two coils, the first of which is 
energised through a time lag resistance and the second 
through the flame thermostat. 

On each starting operation the “ flamestat ” con 
tacts are in the open position, and the auxiliary relay 
is then held closed by the coil energised through the 











FiG. 33-—-ELECTRICALLY-OPERATED VALVE—- 
RHEOSTATIC 


time lag resistance, which is so arranged that it reduces 
the current through the coil at a definite rate, so that 
after a certain period this current will have decreased 
to such a value that the auxiliary relay will fall open 
and trip out the main relay and shut down the plant. 
This sequence of operations occurs if the flame is not 
established on starting up. If, however, flame is 
established, the “ flamestat”’ contacts close and 
energise the second coil of the auxiliary relay, thus 
retaining the auxiliary coil in the closed position 
independently of the decreasing current through the 
first coil. The action of the ignition relay is similar 
to that of the auxiliary relay, with the exception that 
the ignition relay is held closed by one coil only, 
which is in series with the time lag resistance and with 
the first coil of the auxiliary relay. On each starting 
operation therefore the ignition relay will be held in 
the closed position for a certain definite time only, 
and will then fall open, thus switching off the ignition 
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and at the same time switching off the whole of the 
a 


time lag circuit. Once this has occurred, the auxiliary 
° relay is held closed solely by the current through the 
second coil, and this current can only continue to 
flow as long as the “ flamestat ” contacts are in the 
closed position. If flame failure occurs, the “ flame- 
stat ’’ opens the circuit in a few seconds and causes 
the auxiliary relay to fall open, thus shutting down the 
plant immediately. When this occurs, owing to the 
opening of the auxiliary relay, either on account of 
} non-establishment of flame or to flame failure, a red 
: lamp in the control box lights and shines through a 
: small window in the lid of the box, indicating that the 
apparatus must be restarted. If the flame is not 
established within a period of 30 seconds, the 
apparatus is shut down, and shut down also occurs 
within 10 to 20 seconds of flame failure. 

The length of the ignition period from each starting 
operation can be adjusted between the limits of 45 to 
90 seconds, as required, these timing periods being 
completely unaffected by variations in boiler-house 





temperature. In the event of defective wiring, 
broken leads or earths occurring, complete safety is | 
provided. Moreover, immediate shut down occurs | 
in the event of any operating coil failing. 

The control system is suitable for use on all fully | 
automatic oil-burning installations, and can be made | 
for any standard supply voltage, A.C. or D.C. All| 
terminals are brought out to an accessible terminal 
board, and are clearly marked for ease of wiring. 

Another interesting exhibit was the electrically | 
operated valve shown in Fig. 33. Hitherto such 
valves have been either of the ic solenoid 
type, which cannot readily be made for use on A.C. 
circuits, and the motor-operated type which is neces- 
sarily expensive. The new valve illustrated relies 
for its operation upon heat supplied by an electrical 
resistance winding, the heat being utilised to boil a 
liquid in a closed chamber, the resulting pressure 
being transmitted to the valve stem so that the valve 
opens and closes in a slow and even manner and with 
great foree. As the valve is non-magnetic, it can be 
energised from either an A.C. or D.C. supply without | 
alteration, 


VaRLEY Pumps anp ENGINEERING, LTD. 


An ingenious rotary pump was exhibited and | 
demonstrated at the Fair by Varley Pumps and | 
Engineering, Ltd., of Chase Estate, Acton, London. 
The series of diagrams in Fig. 34 will serve to demon- 
strate the action of the pump. The central part A 
and the outer ring C, it will be seen, remain stationary 
while the horseshoe-shaped portion is moved, as shown | 
by the diagrams. The motion is communicated to | 
it by the cranks D on the wheels E, which are them- 
selves driven by a central gear wheel from the main 
driving shaft. Referring to the diagrams, Fig. 34, 
it will be seen that at @ suction is taking place in 
the space between the berms of the horseshoe, while | 
the liquid between the horseshoe and the outer ring | 
is being forced out of the delivery port. As the cyclic 
action continues suction begins to take place outside | 
the horseshoe as well as within its berms until a state | 
is reached at which suction is taking place outside 
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makers claim that the pump is particularly suitable 
for petrol-dispensing metering units, fuel oil lorries 
and similar applications. 


5S. Russet, anp Sons, Lrp. 


There were on the stand of 8. Russell and Sons, 
Ltd., of Bath-lane, Leicester, two circular sawing 
machines for cold metal of exceptionally fast-cutting 
capacity, one of which is illustrated in Fig. 35. 

The larger of these two machines, which we do not 


vided for the close setting of the saddle. The feed 
screw is of special steel, with a phosphor bronze nut 
and ball thrust washers. The vice provided.consists 
of an upright casting carrying a press block controlled 
by a large hand wheel. A horizontal block forces the 
work against the vertical vice, in which there is formed 
a vee block. If this block is placed close to the upright 
vice, it will hold round material. The vice may be 
used in three positions—that is, facing the saw blade, 
either right or left-hand, when it forms a stop for the 














































Fic. 35-—CoOLD CIRCULAR SAWING MACHINE RUSSELL 


| illustrate, is equipped with a 36in. diameter inserted 


segment type of saw, and will cut joists up to 24in. 
by 7}in., rounds up to 12}in. diameter, and 11}in. 


| squares. This machine is arranged with five speeds, 


ranging from l}in. to 9in. per minute. The drive is 
by a 12 H.P. motor, the saw spindle being driven from 


the main shaft by a steel worm, phosphor bronze | 
|range of peripheral speeds from 35ft. to 90ft. per 





PuUMP--VARLEY 


the horseshoe, while the liquid within the berms is ; worm wheel, and stub tooth gearing. All the gearing 


being delivered. | 


again. 


Subsequently, the cycle begins | is totally enclosed and runs in an oil bath. 
In this manner a steady flow of liquid is | ments are provided for taking up wear on the spindle, | 


Adjust- 


| shaft by a steel worm and phosphor bronze worm 


| casting. The gearing for feeding the saw to the work 


| return is engaged upon completion of the cut. 


| upright stand carrying a press block, which is con- 
| trolled by @ large hand wheel. 


| of hammer blows to be given to the vertical screw 


obtained. It will be noticed that contact between the | and ball thrust washers take end thrusts. 

moving and stationary parts only occurs at a few The main driving worm is carried in the centre of 

places. The lugs at these points are pressed outwards | the bed. The gearing for the feed and quick return 

from the slots in which they fit by springs, and | motions is totally enclosed in the main gear-box 

restrained from falling out when contact is not made | at the end of the bed casting. The feed gear is in one | 
with another surface by projections specially formed | unit, easily removable from the main box. Trips 
to withhold them. The pump is driven through | prevent overruning in each direction, and a quick 
totally enclosed gearing, which can be varied to suit | return motion is automatically engaged when the | 
a wide range of speed of the driving motor. The! saw has completed cutting. A hand wheel is pro- | 





| the simplicity of the squirrel-cage motor. 
















































material, or at the side of the saw. All the controls 
are placed close together, and the view of the cutting 
portion of the blade is not obscured. 

The other machine that was on this stand, which we 
illustrate in Fig. 35, has a capacity of 12in. by 4jin. 
joists, 6jin. diameter rounds, and 6}in. squares. It 
is fitted with a main four-speed gear-box, giving e 
minute. The saw spindle is driven from the main 
wheel and double helical gearing, all the gear being 
totally enclosed in oil baths. 

There are five feeds ranging from fin. to 10in. 
per minute, which may be changed while the saw is 
actually cutting. By careful design of the bed slides, 
it has been possible to bring the saw blade exceedingly 
close to the main bed with the minimum overhang. 
The feed and quick-return motion gearing is totally 
enclosed in the main gear-box at the end of the bed 


is formed in one unit, which is easily removable from 
the main box. The quick-return motion is effected 
by a form of internal expanding clutch, which, it is 
claimed, permits the use of a much higher quick 
return speed than has been hitherto permissible. 
Automatic trip motions are provided, and the — 
3all 
thrust washers are fitted to take up thrusts, and a 
hand wheel for close setting the saddle is provided. 
The vice is of heavy design and consists of an 


This hand wheel is 
mounted on a quick start thread, and allows a series 


when fastening or unfastening the material. The 
horizontal vee block, which is controlled by a screw 
thus forms an additional horizontal vice, and so serves 
the purpose of holding rounds. All the controls, 
even the trip setting, are centralised. The cooling 
liquid is pumped to the saw from a sump formed in 
the cabinet bed, and there are special arrangements 
for efficiently filtering the suds before they are drawn 
through the pump. 


Tae Evecrro-Dynamic CoNnsTRUCTION COMPANY. 


Among the exhibits of the Electro-Dynamic Con- 
struction Company, of Devonshire Grove, 8.E. 15, 
was a new single-phase split-phase induction motor, 
designed for high starting torque, low starting current, 
high efficiency and power factor, without sacrificing 
Full-load 
starting torque is said to be obtained with not more 
than 150 per cent. full load current. The power factor 
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at full load is 90 to 95 per cent., and the efficiency 
75 per cent. Phase advancers for power factor correc- 
tion up to unity or leading power factor were shown, 
together with D.C. to A.C., rotary converters, for 
Neon signs, and other purposes. Battery charging 
apparatus was also displayed. 


Moror Rat, Lrp. 


An imteresting narrow-gauge oil . engine-driven 
locomotive was shown at the Fair by Motor Rail, 


| ‘The container consists of a drum mounted on suit- 
|able supports, and has at the base a vertical pipe, 
which is free to rotate. This pipe is connected with a 
hollow arm, which in its turn is connected to the gun 
by a vertical feed pipe. Thus the elbow feed pipe 
connecting the container to the gun is free to rotate 
in the base of the container, and carries with it a 
screwed rod reaching to the top of the container. 
| The screwed rod therefore moves with the rotating 
'feed pipe, and is rotated through approximately 














FiG. 36—-NARROW -GAUGE Om ENGINE LOCOMOTIVE MOTOR RAIL 


Ltd., of Bedford. It is fitted with a two-cylinder 
Ailsa Craig oil engine, having cylinders of 3}in. bore 
by 5}in. stroke, and developing 13} B.H.P. at 
1000 r.p.m., and 16 B.H.P. at 1500 r.p.m. The gear- 
box provides two speeds in either direction. The 
gears are completely enclosed and run in oil and the 
shafts are mounted on ball and roller bearings. From 
the gear-box the drive is taken to each axle through 
heavy roller chains. The radiator is of the Davies 
detachable tube type, and is arranged to face to the 
side of the locomotive, as can be seen in the illustra- 
tion, Fig. 36. There would, of course, be no advantage 
in placing it so that it faced forward, since the locomo- 
tive travels in either direction The machine is 
constructed in two models, the 2}-ton and 3}-ton 
respectively. The smaller gives a tractive effort 
of 1250 Ib. when travelling on low gear at 3} miles 
per hour, and 643 Ib. on high gear at 7 miles per hour, 
while the larger machine gives 1500 Ib. at 3 m.p.h. on 
low gear, and 750 lb. at 6 m.p.h. on high gear. From 
the photograph reprasuced in Fig. 36 the neat and 
workmanlike appearance of the machine can be seen. 


TEecaLemir, Lrp. 


In the illustration, Fig. 37, we give a drawing of 
the automatic chain lubricator shown at the exhibition 
by Tecalemit, Ltd., of Brentford, Middlesex. 

The lubricator consists essentially of a grease con- 


| one-third of a circle from which position it is returned 
| by the action of a spring. 
The inertia of the weight mounted on the split 
nuts at the top of the screwed rod causes it to rotate 
| relatively to the screwed rod, both at the beginning 
| of the stroke and the end of the return stroke, so that 
the nuts on which the weight is mounted gradually 
thread their way down the screwed rod and exert 
pressure on the low-pressure piston in the container, 
thus giving a positive feed of the grease from the 
container into the high-pressure gun. The weight is 
so calculated as to provide against excessive pressure. 
The grease is thus fed into the high-pressure gun, 
which is carried on a trolley and link motion. On the 
trolley are mounted two jaws which are closed by a 
stop acting on toggles when the apparatus returns to 
the position of rest. These jaws engage with the 
spindles of the conveyor as they pass. The spindle 
draws the jaws along its path, and with the jaws 
moves the trolley which, in its turn, through a rod 
operating on a roller, moves the link motion carrying 
the gun. This link motion forces the gun forward, 
and engages the nozzle on the lubricating nipple 
placed in the end of the spindle. The gun is then 
| forced forward compressing the high-pressure cylinder, 
| and driving a charge of grease through the nipple into 
the spindle. At a point determined by the setting, 
the jaws open and release the mechanism which is 


Inertia Weight 


Grease Container 















































reach the position of rest, and the jaws are conse- 
quently left open. Thus the mechanism can be put 
out of action at will, and the spindles then pass freely 
through the open jaws. The star spur wheel shown 
in the drawing can be fitted with a suitable number 
of spurs, and these can be made to control the closing 
of the jaws so that the jaws only engage every second 
third, or other spindles as required. 


British SancamMo Company, Lrp. 


Electric meters and electric clocks were exhibited 
by the British Sangamo Company, Ltd., of Cambridge 
Arterial-road, Enfield, Middlesex. The electro-magnetic 
system of the single-phase meters—see Fig. 38—com- 
prising the shunt magnetic shields, magnet and return 
plate, is mounted on a black enamelled cast iron base, 
which acts as a magnetic shield and ensures align- 
ment of the parts. The permanent magnets, the train 














Fic. 38—-SINGLE- PHASE METER —-SANGAMO 


and rotor are mounted on the main grid, which forms 
a continuous magnetic shield around the electro- 
magnetic structure. By removing three screws the 
complete grid can be removed and it can be replaced 
without affecting the adjustments or calibration of the 
meter. The brass terminals are moulded in bakelite, 
and ‘are fixed by grub screws from the back of the 
base. The black enamelled aluminium cover is fixed 
in position by two small nuts at the side. All adjust- 
ments of the meter are said to be easily made. As 
the train is fixed in position by clips, no tools of any 
sort are needed for removing it. A carrying handle 
at the bottom of the meter enables the weight of the 
movement to be taken off the jewel bearing when the 
meter is moved from place to place. The complete 
weight of the meter is 8} Ib. 

The company’s electric clocks contain a small 
synchronous motor, which operates the hands through 
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Fic. 37—AUTOMATIC CHAIN LUBRICATOR—TECALEMIT 


tainer arranged to supply continuously a high- | then swung back to the position of rest by the recoil , gearing. As the motor runs at 200 r.p.m., it has a 


pressure gun, the latter being carried by a link 
mechanism, which, when operated by the chain in a 
manner to be described, brings the gun into engage- 
ment with a nipple on the chain. 


spring at the rear of the apparatus. A device is 
provided by which the operator, by pulling back the 
knob provided and locking it in position, removes 


long life, and it is absolutely silent in operation. A 
seconds hand gives a visual indication that the clock 
is operating, whilst a signalling device shows if the 


the stop which normally closes the jaws when they | clock has been stopped owing to an interruption of the 
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supply. The latest type of clock is provided with a 
self-starting motor, and in the case of the mantelpiece 
type, the hands are set by a resetting knob projecting 
at the back of the clock, whilst in the case of the wall 
type the hands themselves are moved backwards or 
forwards. On a 230-volt, 50-cycle circuit the con- 
sumption is 2-45 watts and the cost of operating the 
clock is therefore negligible. The mantelpiece type 


of clock has a bakelite moulded case, which can be | 
supplied in a variety of colours. The same applies | 


to the wall type clock, which has a twelve-sided case. 
Any special type of case can, however, be supplied. 


Tae Wurrecross Company, Lop. 


There was demonstrated on the stand of the | 
Whitecross Company, Ltd., of Warrington, a machine | 
which is not very familiar to all engineers, although | 
it produces a commodity of most common interest— | 
that is, barbed fencing wire. We described such a | 
machine in our issue of October 3rd, 1924, but since 
then they have been considerably improved in 


| 


| 
| 


| 


is, of course, adopted to ensure that the material, 
having passed the opening between the bars of the 
screen, will drop clear through. At intervals, appro- 
priate to the size of the wire and the load it has to 
carry, it is wrapped a single turn round a supporting 
bar. It is interesting to note that in the process of 
being wrapped round the bar the V section of the 
wire becomes practically circular. Where the two 
ends of the turn pass one another, above the support- 
ing bar, there is, naturally, a double thickness of 
the wire in the transverse direction, so the fold is 
crushed to bring the two parts of the wire in line, 
and the surplus metal provides a boss which deter- 


| mines the spacing of the wires. The result is a surpris- 


detail, although the broad principle remains the same. * 
The new type exhibited at the Fair is illustrated by | 


Fig. 39. 

The barbed wire is made from four strands coming 
from separate swifts, or reels. 
tudinally and the other two transversely to form the 
barbs. There are two types of barbed wire, the 
ordinary one, in which the barbs are wrapped round 
one strand only, and the Iowa pattern, with the 
barbs wrapped round both strands. In this case 
one of the barb wires passes between the two strands. 

For ordinary wire one of the strands passes through 


Two strands run longi- | 


ingly rigid structure There were, of course, a number 
of other exhibitors specialising in wire and wire 
products, and among them there were Richard 
Johnson and Nephew, Ltd., of Forge-lane, Manchester, 
and Rylands Brothers, Ltd., of Warrington, which 
were both demonstrating the merits of the Crapo 
system of galvanising steel wire. 

The Midland Saw and Tool Company, Ltd., of 
Summer-lane, Birmingham, was demonstrating a 
variety of the woodworking machines which it 
manufactures, each of which provides in a single 
machine the facilities of several different units. 
There were also a new circular saw bench, a surface 
planing, jointing, and moulding machine, and a 30in. 
band-saw machine. 

Broom and Wade, Ltd., of High Wycombe, had 
two displays, one at the ‘‘ Quarry to Road” show 
in the grounds, and the other within the buildings. 
That in the open comprised a portable petrol-driven 











Fic. 39 BARBED WIRE MAKING MACHINE—WHITECROSS 


a die in the headstock of the machine, and then 
through a hollow spindle for twisting the barbs. 
Just beyond this point the two wires for the barbs 
are projected forward from either side by feed slides, 
which measure the exact amount required for each 
barb. The twister then grips the ends and wraps 
them round the strand two or three times. The 
completed barbs are then cut off from the stock by 
shear blades that make a diagonal cut to produce 
a sharp point. The strand is fed forward and the 
process repeated. Further along the machine the 
second strand is fed in alongside that already barbed, 
and after the two have passed over several guide | 
pulleys, they are wrapped on to a wooden spider, 
ready for dispatch. This spider is mounted in a} 
frame, which rotates, so that as the two strands are | 
drawn in they are twisted round one another. In 
the case of Lowa wire, both the strands are fed through 
the headstock, but otherwise the operation is much 
the same. 

The machine shown at the Fair was running at | 
only 40 revolutions per minute, so that its working 
should be visible, but its normal speed is 260 revolu- | 
tions per minute, and as much as 22 miles of wire | 
pass through it in a day. It is adaptable for making | 
either pattern of wire and can produce four, or two, 
pointed barbs. The size of wires used for the strand | 
may be anything within No. 10 gauge and No. 18 | 
gauge. The distance between the barbs may vary 
from lin. t6é Ift., but it is generally 3in. or 6in. The | 
points of the barbs can be adjusted in length from | 
sin. to l}in. The wire being used was galvanised 
by the “ Silflex’’ hot process, which provides a| 


air compressor, with an output of 100 cubic feet 
of free air per minute, at a pressure of 100 Ib. per 
square inch, and a heavy oil engine-driven set of 
170 cubic feet output at the same pressure, together 
with a number of tools for civil engineering work. 
Inside the buildings there were several compressors, 
driven by petrol and oil engines, embodying the sleeve 
valve principle, which we have already described. 

Pegson, Ltd., of Coalville, Leicestershire, also 
had a stand and was taking part in the road-making 
section. Its exhibits comprised some shaking screens, 
which are vibrated by the action of an out-of- 
balance rotating weight, a brick-breaker and a shaking 
table for the rapid consolidation of pre-cast concrete 
shapes. 

James Hodgkinson (Salford), Ltd., of Ford-lane 
Works, Pendleton, Manchester, had two mechanical 
stokers for such purposes as firing Lancashire boilers 
and brewery coppers, and a device for automatically 
adjusting the dampers of a boiler according to the 
pressure in the boiler. 

J. Rhodes and Sons, Ltd., of Grove Ironworks, 
Wakefield, had a number of presses, guillotine shears 
and seaming machines. The design of these machines 
is already familiar to our readers. 

The Moss Gear Company, Ltd., of Tyburn, Bir- 
mingham, had a variety of gear units of both the 
spur and worm type, with nickel chrome steel, heat- 
treated pinions and 0-5 per cent. carbon steel wheels. 
These gears are all ground. An interesting example 
was one for driving mechanical stokers, which 
provides six changes of speed, with a large ratio 
from the driving to the driven shaft. It has a slipping 


coating that does not crack as the barbs are twisted | clutch to prevent overloading and a flexible final 


round the strand. 


OTHER EXHIBITORS. 
N. Greening and Sons, Ltd., of Warrington, showed 


| drive. 


Leys Malleable Castings Company, Ltd., of Derby, 
had a display of black heart castings for automobile, 


electrical, and many other purposes, which show 


samples of a great variety of wire cloth, perforated | remarkable machining properties. Some specimens 
metal and such-like materials, including an ingenious | displayed showed, for instance, that a 6in, bar could 
form of screen made of V-shaped wire. The V shape | be turned down to 5in. in diameter at a peripheral 





speed of 575ft. per minute, with a 12in. feed, so that 
103 cubic inches of metal were removed per minute. 
Speeds as high as 1000ft. a minute can, however, 
be safely used on this metal and a good finish obtained. 
The metal will also stretch to the extent of about 
25 per cent. in a bending test without fracturing. 

(To be continued.) 








The Institute of Metals. 


PRESIDENTIAL ADDRESS. 
By SIR HENRY FOWLER, K.B.E., LL.D., D.Se., Wh.Ex. 


Ir has become a custom, and I think a very wise 
one, for the presidency of this great Institute to be 
held successively by a producer, or manufacturer, of 
non-ferrous metals; by a member engaged in 
academic pursuits and investigation; and by one 
who is a user of the metals with which we are con- 
cerned. 

I, naturally, feel very honoured to have been 
selected as President, and as a representative of the 
latter category. Iam interested to note that three of 
the four previous “ user ’’ occupants of this chair have 
been eminent in our senior service, including as they 
do our first President. The other President, Sir John 
Dewrance, is one whose name is known throughout 
the world ‘as a user of non-ferrous metals and as a 
manufacturer of engineering articles; his memory 
must ever be associated with the valuable but unosten- 
tatious work and assistance that he has always given 
to educational and research work. I am very proud 
to follow him here, as I was when I previously followed 
him in the presidency of another Institution dealing 
with engineering. 

I represent the users, as exemplified in the manu- 
facture and use of steam engines generally ; never- 
theless, as a railway mechanical engineer, I have been 
concerned with many phases of engineering work. 
Although this is so, and engineering represents my 
life work, I have always been drawn towards the 
metallurgical side of my activities. This I feel has 
been largely due to the interest in the subject which 
was instilled into me, very early in life, by my old 
teacher, our esteemed Past-President, Professor T. 
Turner. I am in this respect only one of many who 
have benefited by his instruction, and by the great 
facility that he possesses in being able to make those 
to whom he speaks interested in his subject. 

I was doubly fortunate in my metallurgical educa- 
tion, for my second teacher was Mr. E. L. Rhead, 
another of our original members, who for many years 
taught metallurgy so successfully at Manchester 
Techni¢al School—now the Manchester College of 
Technology. 

As you will judge, those were times when the teach- 
ing of metallurgy was in its infancy, and it was a 
subject taught to engineers usually as an adjunct to 
chemistry. When surveying the facilities which exist 
now for the teaching of metallurgy and for research 
in the subject, it is difficult to realise the progress 
which has been made in this respect. There is no 
university or college at the present time which has not 
either a chair of, or classes in, metallurgy. 

No engineer can be said to be properly equipped for 
his work unless he has some knowledge of metallurgy. 
As has so often been said, an engineer nowadays is 
required to deal with such a wide range of subjects 
and problems that his education covers so long a 
period that the age at which he can start his actual 
professional career has been and is still becoming 
much later than was formerly the case. This presents 
difficulties in many instances, but undoubtedly the 
broad base on which an engineering training should be 
built ought to include a course of instruction in 
metallurgy. This should not be ferrous only, since 
those non-ferrous metals and their alloys which are 
becoming of increasing practical engineering import- 
ance are developing in usefulness so rapidly that it is 
only the specialist who can hope to have an intimate 
knowledge of the properties of them all. One feels 
that a general knowledge of those most frequently 
met with and used should be obtained by all engineers ; 
whilst when one begins to specialise, and to build on 
the broad foundation, if this is in the direction of 
design, and especially—as is so often the case—if the 
question of lightness or corrosion has to be considered, 
accurate knowledge of non-ferrous metals becomes 
essential. 

It has been said that no great advance has ever 
been made in metallurgical knowledge, but a corre- 
sponding advance in engineering practice has also 
taken place. This is undoubtedly true, whether it has 
been in the perfecting of metals and alloys which we 
have known and used for years, or in the development 
of new alloys, such as molybdenum steel, the light 
alloys, or the ternary alloys of lead. The work of the 
engineer is facilitated, and in some cases revolutionised 
by the discoveries of the metallurgist. 

This being so, and being myself an engineer, it is a 
source of gratification to me that during the past few 
years there has been a very definite tendency for my 
colleagues in the engineering profession to recognise 
that their interests and those of the metallurgists run 
parallel or even converge. Ever since the birth of the 
Institute it has counted on its roll a large number of 





engineers, and it is with the greatest regret that we 
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have to record the recent death of two of the most 
eminent of these—Sir Charles Parsons and Sir Alfred 
Yarrow. 

It is pleasing to note that the names of several dis- 
tinguished engineers have lately been added to the 
list of our members, and that two who have long been 
connected with the Institute have recently been 
added to our Council. 

I do indeed trust that the interest shown in the work 
of our Institute by engineers may grow during my 
period of office. Not only must the Institute derive 
great and inereasing benefit from the activities of our 
“user ’’ members, but they also must gain, both 
directly and indirectly—directly by the additional 
knowledge which they will obtain of the metals that 
they are called upon to use, and indirectly by their 
contribution to our knowledge. 

It may be well to look for a short time at the 
practical object of our Institute. I take it that it will 
be agreed that an ultimate aim—.it will be appreciated 
that I speak as an engineer—is to ascertain and to 
point out the uses that non-ferrous metals may have 
for the world generally. It is oftentimes necessary 
to go a long way back in the investigation of the 
properties of metals in order to do this. We have to 
look very closely into the influences of small per- 
centages of other metals and impurities to ascertain 
how metals and alloys are affected by neat treatment, 
ageing, cold working, and those various processes 
which alter and affect the properties of the metal 
being investigated. 

One feels that every encouragement must ever be 
given to fundamental research. Whilst in the United 
States of America a short time ago, I took advantage 
of the opportunity to visit a number of research 
laboratories connected with large manufacturing 
establishments. I found that in one of these a con- 
siderable number of researchers of high scientific 
ability were employed on problems which they them- 
selves had selected. They worked unrestrainedly at 
these problems, the results of which, if thought suit- 
able, were published. The work might have no direct 
connection with the firm’s manufactures, although the 
atmosphere of the laboratory itself might give it a 
tendency in that direction. 

What we are able to do, it should never be forgotten, 
is very largely due to the fundamental work that has 
been carried out in purely scientific laboratories, and 
every assistance should be given tothem. Although I 
fully appreciate the advantage of pure research, and 
the wonderful and often unexpected results that are 
frequently revealed, I feel that we as an Institute 
should always keep in view the ultimate goal to be 
reached. At the same time, I would remind the 
so-called practical man that no advance in our know- 
ledge of the properties of metals should ever be 
looked upon as useless. We may not be able to see 
any direct application to-day, but such knowledge 
may be invaluable to some future investigator. It 
undoubtedly opens up paths, as does the work of the 
pioneer in any sphere, for those who follow after. 

One of the great problems of the day is the “‘ marry- 
ing up ’’—if one may use the term—of research with 
the practical application of the results obtained. 
Very considerable attention has recently been called 
to this in many directions. In 1922, the late Dr. 
William Maw, in his presidential address to the Insti- 
tution of Civil Engineers, dealt shortly with this 
question. He pointed out that during the war a very 
large amount of research work had been done, and 
that this was not being used in industry as widely as 
it might be. I, as a one-time member of the Advisory 
Committee on Aeronautics, and Chairman of its Light 
Alloys Sub-Committee, realised this very fully. As 
recently as September last Mr. A. P. M. Fleming gave 
an address to Section ‘* F ’’ (Economics—Department 
of Industrial Co-operation) of the British Association 
on “ Bridging the Gap between the Birth of an Idea 
and its Industrial Applications.’’ Sir Josiah Stamp, 
in his presidential address to the Institute of Transport 
in 1929, also spoke of this when dealing with “‘ Scien- 
tific Research in Transport.” On page 16 of a 
pamphlet published by the British Non-Ferrous 
Metals Research Association in May, 1931, there are 
very pertinent remarks on “the interpretation and 
application of research results.’’ Lord Rutherford, 
in the Report of the Advisory Council of the Depart- 
ment of Scientific and Industrial Research, says in 
the conclusion: ‘ Throughout the report we have 
been emphasising the need for scientific method in 
industry. At the same time, we feel that 
there must be many who with the best will in the 
world to apply the results of scientific research are in 
some doubt as to the means to be adopted in their 
particular case.”” In Tae Enorvger of January 15th, 
1932, there is a leading article dealing with this report 
from an engineer’s point of view.. There are, in fact, 
many who are urging us to follow the advice of a 
writer who lived at least 2000 years ago and said : 
** Observe the opportunity.” 

There is no question that, as I have already stated, 
our Institute has been and is now placing before its 
members the fullest information on what is being done 
throughout the world in our particular sphere. The 
papers read at our meetings lay before our members, 
and all interested, fresh knowledge of the metals 
with which we deal. 

I have hesitated considerably before touching on 
the subject of the application of the knowledge we 
possess, owing to the matter having been recently 





dealt with by so many writers. I feel, however, that 
I must say a few words on the subject. In the first 
place, no one will deny that we have advanced very 
much in the past few years towards a better under- 
standing between the scientific and the so-called 
practical man. There is no doubt that the increased 
facilities for metallurgical education, as well as the 
growing importance of metallurgy generally, have 
helped to bring this about. Societies like our own have 
contributed largely to the progress made in this 
direction. 

Although one does not now hear the complaints one 
formerly heard of the language—scientific and 
theoretical—employed by the research man, and of the 
ignorance of the practical user, there is, I believe, still 
room for them to get even closer together. What 
faults there may be are decidedly not all on one side. 
It is still difficult to place oneself wholly in the 
position of the “ other fellow,’’ even in a case like this. 
A very interesting paper on ‘“ Research Methods ” 
was read by our Vice-President, Dr. H. Moore, at 
the Oxford Conference of the British Non-Ferrous 
Metals Research Association in January, 1927, in 
which the importance of accurate and concise record- 
ing of research methods was emphasised. This is 
akin to a matter of urgent practical significance, 
namely, the mode of expression of scientific and tech- 
nical reports for the use of industry. It has truly been 
said that we cannot expect an experienced business 
or practical man with no scientific knowledge to speak 
scientific language correctly. If he cannot speak it, he 
probably cannot understand it. I would therefore urge, 
as has often been done before, that all scientific papers 
and reports should be written in the very simplest of 
language. If any highly scientific explanations are 
required, they should be put in an appendix, where 
they can be referred to by those properly qualified to 
appreciate them. On this particular point another 
excellent paper was presented at the Oxford Con- 
ference, on the “ Writing of Reports,” by Professor 
C. F. Jenkin. This paper provoked an excellent dis- 
cussion, to which Mr. N. Garrett Smith made a note- 
worthy contribution, closing with the words “ the 
value of the paper will rest entirely on how 
clearly the answer is given to the question ‘ How can I 
reap the benefit of the work ?’ ”’ 

But, after all, as I have said, the blame, if blame 
there be, is not by any means all on one side. 
may often feel that the so-called practical man—and 
how I dislike the term !—is not ready or anxious to 
‘* observe the opportuni Here again it may seem 
that he “ won't see.” i at times like the 
present, this may be due to the ial 
not being sufficiently attractive to him when the 
situation is considered as a whole. There is no doubt, 
however, that many of us are intensely conservative 
when it comes to adopting new ideas, and perhaps 
nervous of adventure in this respect. It may appear 
strange in an address to you to turn to an advertise- 
ment in a daily newspaper, even if that be The 
Times, but what I would say is exp better than 
I can possibly do in the issue of that paper of December 
llth, 1931. In it, “ Callisthenes,”’ of Mesars. Selfridge 
and Co., deals with “‘ The Reaction to a New Idea.” 
I cannot quote it in full, but it will be found, not only 
in the newspaper, but also in the Bulletin of the British 
Non-Ferrous Metals Research Association, No. 39, 
1931. ‘ Callisthenes ” deals with the inertia of the 
mind, the element of cowardice in shouldering respon- 
sibility—by adoption of a new idea—and a feeling 
sometimes of injured vanity that someone else has 
thought of something before ourselves. 

In addition to these, there are other difficulties. 
One is the hesitation, probably quite mistaken, to 
allow the results of research to be applied early toa 
practical test. One can readily understand that, 
often when nearing what he hoped to be the conclusion 
of his work, the scientific investigator may see some 
better way of approach to the problem, or may have 
his attention directed to some new method or material. 
If circumstances allow, he naturally oo to perfect 
his work as fully as he can before it is — prac- 
tically, although the results so far achi may lead 
to something much in advance of what is already 
being done. In this way time is lost. He may feel, 
too, that it is not right to publish anything which is 
not as perfect as it can be made. How true is the 
French proverb “ The better is often the enemy of 
the good.”’ 

Although one appreciates very fully the great care 
which is taken in research experiments, one feels that 
there are cases where the practical results can be 
properly obtained only in actual commercial use. 
Not only so, but the time required to test in actual 
use may be long. This is the reason why I urge that 
practical tests should be put in hand as early as 
possible, especially as many engineering articles 

uire years to test out. My friend and old colleague, 
Mr. H. A. Treadgold, and I were working nearly 


twenty years on research into the best material for a | p 


portion of a locomotive before the results showed that 
we could approximately double its life. I am hoping 
to be able shortly to finish a practical experiment 
which was started in 1912, and which I believe may 
confirm certain views I hold on a metallurgical point. 
To take another case which bears on the effect of the 
introduction of a small quantity of a non-ferrous metal 
into steel: in 1922 I heard incidentally a suggestion 
that a small quantity of copper inc the corrosion- 
resisting properties of steel. I was anxious to try 





this on the smoke-box and ashpan plates of loco- 
motives. Owing, I take it, to the story I used to hear, 
when a student, that if a puddler wished to get a 
fellow-worker into trouble he threw a penny into the 
puddling furnace, we had difficulty in getting an 
order placed for the material we required. Finally 
Sir Robert Hadfield accepted an order for a small cast 
of what we now call “ copper-bearing steel,”” and we 
received the necessary plates. Owing, however, to 
the relatively long life that the ordinary steel gave, it 
was six or seven years before we could say that we 
were obtaining better results from the new material. 

I feel, therefore, that one of the objects which should 
always be borne in mind is to get the improvement we 
think we are able to make put to a practical test as 
early as possible. If necessary, let it be clearly under- 
stood that one hopes something better still may 
shortly be available. 

The above is perhaps somewhat unnecessary as far 
as we are concerned, for, after all, we and our Institute 
are probably in a much better position than any other 
similar body as regards the means that we have to 
hand for bringing our knowledge before those 
interested in its application. 

I believe that the Research Associations, of which 
twenty-eight are enumerated in the Report of the 
Department of Scientific and Industrial Research for 
1930-31, are peculiarly British organisations. 
Although it is less than fifteen years since the incep- 
tion of the first of these organisations, they have 
become a prominent feature in many industries. This 
is nowhere more marked, perhaps, than in the work 
with which we are associated. Such associations form 
one of the best means of bringing together those who 
are directly engaged in industry and those who are 
conducting research. A glance at the names of the 
members of the Council of the British Non-Ferrous 
Metals Research Association will show how catholic 
it is, with representatives of those interested in non- 
ferrous metals from every point of view. It is not 
necessary for me in such a meeting as this to speak of 
Dr. R. 8. Hutton, the Director of the Association, and 
one who has served so long and so faithfully on our 
Council and assists us in so many ways. The con- 
nection between the Institute and the Association is 
very close—may it ever remain so—and we have been 
glad to be of service to it on many occasions, acting ax 


One | the medium by which the work of the Association, 


at the appropriate time, is published to the world 

One can scarcely appreciate the debt the 
industry is under to the Association for the work it 
has done since its commencement in January, 1920. 
Not the least valuable of its work has been the oppor- 
tunity it has given to so many research workers to 
get into touch with the actual problems existing in the 
works. 

It is with considerable trepidation that I venture for 
a short time. on to the not too clearly defined line 
which separates non-ferrous from ferrous metals. 

In the past year we have been celebrating the 
centenary of that remarkable man, Michael Faraday, 
and Sir Robert Hadfield has made a close investigation 
into the small box which contained the results of his 
metallurgical work. This box, which is only 9in. by 
Shin. by 5}in., contained seventy-nine specimens, of 
which there were twelve metallic elements alloyed 
with iron. Of these, seven were so-called “ noble 
metals." The work of Faraday was the beginning of 
an appreciation of the use of non-ferrous metals for 
alloying—with such remarkable results—with what 
some may call the “‘ predominating partner,” iron. 
The use of these metals in this respect is growing, and 
one of the first thoughts one has when one hears of the 
commercial production of a metal previously desig- 
nated as ‘“‘rare”’ is what effect it will have when 
incorporated with iron or steel. Of recent years 
benefit has accrued from the use in this way, not only 
of nickel, tungsten, and chromium, but also of 
vanadium and molybdenum, among a host of others. 

In concluding, may I make an appeal for the con- 
tinued interest in the Institute of those to whom we 
already owe so much for the wonderful progress it has 
made ? I trust also that our more recent members 
may be encouraged by the example of those who have 
helped the Institute in past years to carry on the 
tradition so finely established by our founders. 

One appeals, too, for an increase of personal interest 
from the members of some firms. There are one or 
two conspicuous examples of firms who have a number 
of their staff as members of the Institute, but in many 
cases large firms have only one representative 
member. As I have already pointed out, the attend- 
ance at our meetings and the personal contact that 
this leads to is one of the greatest benefits which can 
be derived from societies such as our own. 








Deraits of the inflammability of hydrogen-air mixtures 
are given in the U.S. Bureau of Mines Bulletin No. 279 
. F. Coward and G. W. Jones, “ Limits of Inflamma- 
bility of Gases and Vapours,” page 17 et seg., where it is 
shown that upward ) ney ge of flame in a hy — 
air mixture ranges rom 4-1 up to 74-0 per cent e 
lower limit for horizontal propagation of flame is 6 per 
cent. hydrogen, whilst for downward propagation it is 9 per 
cent. hydrogen. It will be noted, therefore, that hydrogen 
differs very considerably from methane in having an 
extremely wide range of propagation of flame, whereas 
methane has a comparatively short range from about 
5 per cent. to a little over 14 per cent., the actual figures 
being influenced slightly by different conditions. 
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Railway and Road Matters. 


Tue L.M.8. Railway Comgnaie announces that several of 
its important express freight trains have been accelerated, 
the total gain being 494 minutes. 


‘Tue train on the Great Southern Railways of Ireland, 
which is electrically operated by means of the bat 
invented by Dr. Drumm, has now been in regular wo: 
since February 12th, It runs between Dublin and Bray, 
and makes about 110 miles a day. It gives accommodation 
for about 140 passengers. 

THat the street signals in Oxford-street have reduced 
the number of accidents was shown by a state- 
ment made by the Home a in the House of 
Commons on February 24th. Curiously enough, accidents 
involving damage only increased greatly in number, 
owing, it is said, to the state of the road in the recent 
wet summer, 

On Sunday, March 6th, the L.N.E.R. conveyed an 
electrical stator weighing 110 tons from the works of C. A. 
Parsons and Co., Ltd., Neweastle-on-Tyne, to the new 
power station at Dunston. The stator is 15ft. llin. long, 
12ft. 7in. wide, 12ft. 2}in. in height, and owing to its size 
it was impossible to load it upon ordinary railway wagons. 
it was therefore suspended from girders threaded through 
the bore. The girders rested on swivelling bolsters mounted 
on two 70-ton wagons, the load forming a coupling between 
the wagons. 

THe financial results of the Indian Railways val 1931 
were affected by the general economic the 
civil disob during the year, pow Bod 
growing motor omnibus competition everywhere. These 
combined to reduce the gross traffic receipts by 7} crores 
of rupees—1 crore is 100 lakhs and 1 lakh is 1,00,000 rupees 

below those of the preceding year, and this, with an 
increase in interest charges of two crores, resulted in a 
net loss of 5-19 crores from the working of railways as 
compared with a gain of 4-04 crores in 1929-30. 


THe annual report for 1931 of the London and North- 
Eastern Railway Company shows that the gross receipts 
from the railway undertaking, i.¢., independently of such 
ancilliary businesses as docks, steamers, hotels, &c., were 
£47,152 ,356, and nee © nditure was £38,168,928. These 
figures compared with £52,390,710 and £41,863,402 
respectively in 1930, and gave net receipts of £8,984,428, 
as against £10,527,668. Among the departments which 
contributed to the reduction of £3,694,113 in expenditure 
there were :—Maintenance of way and works, £487,627 ; 
maintenance of rolling stock, £984,625; locomotive 
running expenses, £817,695 ; traffic expenses, £1,137,198. 
In the ancillary business, the profit of £97,665: in 1930, 
derived from steamboats, was reduced to £18,508; that 
of £206,557 from docks to £90,543 ; and that of £175,273 
from hotels and refreshment rooms to £101,006. 


To the uninitiated the whole of the railway between 
Bristol and Birkenhead, vid Hereford, Shrewsbury and 
Chester, would appear to belong to the Great Western ; 
most of the carriages have that company's colours and 
the locomotives usually are Great Western. That, how- 
ever, is not so; the line is jointly owned with the London, 
Midland and Scottish—as successors to the London and 
North-Western—from Shrewsbury to Hereford, and from 
Chester to Birkenhead. The same remark applies to certain 
important minor lines, e.g., the Shrewsbury and Welsh- 
pool, Shrewsbury and Wellington, and the Chester and 
Warrington. Hitherto joint committees and joint 
superintendents have watched the interests of both 
companies, but, as from March Ist, the Great Western 
will take over what we may call the Shrewsbury interests 
and the London, Midland and Scottish will take the 
Chester and Birkenhead. 


SpeakinG at the luncheon of the Commercial Motor 
Users Association, on Wednesday last, Mr. Pybus, Minister 
of Transport, said that he had in mind to summon, at an 
early date, a conference of a few representatives of a 
limited number of organisations concerned in the operation 
of heavy commercial _ including representatives 
of the railway com f that conference were favour- 
ably disposed to t cunsietinn he would be inclined to 
propose to them a reference to a very small group of five, 
or certainly not more than seven, persons, including an 
impartial chairman, to report to him their considered views 
as to the proper functions of rail and road. There was, he 
thought, a general feeling that on the question of heavy 
goods traffic the situation called for some definite policy, 
and that was perhaps the problem which most for 
solution. The eventual decision would, of course, rest with 
the Government, but if the problem was a hed in a 
co-operative spirit it should be possible, if not to reach an 
agreed solution, yet to narrow down first the disputed area 
of fact and secondly the issues of policy upon which action 
might have to be taken in the future. 


A MATTER as to which British railway com a 
to have a decided grievance is that they wre obli eh to 
maintain the road surfaces of bridges wv ae 
over railways. That was made com: 
as 1845, when under the Railway uses Consoli 
Act of that year—8 and 9 Vic. c. 20—section 46 sanctioned 
the erection of bridges over and under the railway, but 
provided that “such bridge, with the immediate 
approaches and all other necessary works connected 
therewith, shall be executed and at all times thereafter 
maintained at the expense of the railway company.’ 
This was one of the points brought before the Minister 
of Transport some weeks ago as illustrative of undue 
outlay, having regard to the change in conditions since 
ninety years ago. The lengths of public road thus main- 
tained at the cost of the companies aggregates 765 miles. 
We do not know whether any of the three other 
companies are acting similarly, but the February issue 
of the Great Western Magazine in 
pursuance of the agent of that company ‘over 
to the responsible local authorities the maintenance of 
such roads an agreement had been arrived at with the 
Somerset County Council in respect to two outside : 
Bristol, and another —— a 
seven roads in the County of Cornwall. The March ‘iasue 
of the same journal now reports that five roads have passed 
into the care of the Bristol Corporation. 
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Notes and Memoranda. 





ImporTAnT steps have recently been taken by Imperial 


eable communication between this country and 

The company is now operating on the regenerator system 
two direct cable circuits between London and Montreal. 
Formerly messages had to go through relays either at 
Fayal or Harbour Grace, Newfoundland, and to be re- 
transmitted at Halifax. 


In laying a 75-mile telephone cable, an 
between Syracuse and Watertown, New Y the 
American Telephone and Telegraph perm used an 
equipment comprising a tractor-drawn plough to make a 
cut about 25in. deep. This was followed by a cable-laying 
plough, drawn by two 60 horse-power tractors, that set 
the cable at a depth of 30in. and back-filled the trench. 
Progress was made at the rate of about 12,000ft. a day. 


A 8keTcH of a steam engine on an old plan of Tanfield 
Lea, and dated 1715, was reproduced in @ , “* Early 
Steam Engines in the North of England,” recently in 
Newcastle by Professor Henry Louis, the secretary of the 
North of England Institute of Mining and Mechanical 
a. The drawing, he said, ved the statement 
of R. L. Galloway, in his ‘‘ Annals of Coal Mining and the 
Coal Trade,” that there is no definite record of the exist- 
ence of any such engine in the North before 1718. 

A sHorT article in the Edgar Allen News comments on 
the “ superstitions about stainless steel,” and ee. 
specially, t that common assertion that 
table cutlery will not keep sharp. The reason is, of course, 
that stainless knives do not need a knife board to 


them bright. They are merely washed and the edge 
naturally wears blunt. In the process of polishing 
cutlery the is naturally kept keen. We, ourselves, 


have no difficulty in keeping stainless knives in good order 
by the occasional resort to a fine-grained oil stone. 

Two metallurgists of the American Bureau of Mines 
are said to have discovered a new process for reducing 
mineral ores. It appears that the rock is “ shattered by 
the explosion of steam induced in the honeyeomb-like 
i ioudl structure of the mineral. This itation 
results in separating a large part of the mineral from the 
rock in more or less powdered form easily prepared for 
final reduction."’ The expense of the new process is said 
to be comparatively small, the cost of the explosive energy 
used being calculated at | cent per ton of ore, as compared 
with the previous expense for fine grinding of 5 to 10 cents 
per ton, including rock and mineral. Essential details are 
revealed in the Bureau of Mines Report of Investigations 
3118. 


Txe installation of seventy-six automatic elevators in 
the sixty-eight-story office building, the largest of the 
group of structures in the Metropolitan-square develop- 
ment in New York, will represent the largest group of 
elevators in any single building, according to the claim of 
the Westinghouse Electric and Manufacturing Company, 
which has been awarded the 2} million dollar contract. 
These elevators are planned to handle the 13,000 regular 
tenants and in addition a transient population of about 
30,000 persons daily. Twenty-four of the elevators will 
operate at a speed of 1200ft. per minute, permitting an 
elevator running express to the sixty-fifth floor to cover the 
whole distance of 805ft. in about 50 seconds, as against 





1 minute 20 seconds under the speed of 700ft. per minute 
allowed by the old building code. Operating on a full 
schedule from 8 in the morning to 6.30 in the evening, 
the seventy-six elevators in this building will travel over 
21,000 miles a day. 


Warirttxe on “ The Russian Electrical Industry ” in the 
February issue of the British Russian Gazette and Trade 
Outlook, Mr. J. Cuthbert Wigham says :— to the 
amount of work at present going on there is ce ly scope 
for exports of British electrical manufactures to Russia, 
but the big trouble is that the Soviet Government cannot 
pay cash, and will not place orders except on terms of 
extended payments. It is perhaps safe to say that the 
Soviet credit is as good as anyone else’s in this world. 
They cannot afford, even if they wished to, to default on 
any contracts. They must have long credits, and if they 
default in any way they would find it impossible to get the 

they want and ‘indeed must have. The ulty 
rather lies in the British manufacturer finding the capital 
to allow of giving the credit required. A contract for 
boiler-house equipment running into six figures was 
recently lost because the terms were something in the order 
of no payment for eighteen months or two years and the 
whole not to be paid for three or four years. The Soviet 
Government was willing to pay 16 per cent. above the 
continental manufacturers’ price for British goods. The 
credit being good, it is seriously worth while our great 
banks making arrangements to finance the electrical manu- 
facturers. 


Dvrtine the summer of 1922 Mr. L. G. Hall, who writes 
to the Engineering News-Record, laid up a small brick 


test pier in mortar consisting of one hydrated lime, 
four parts sand, and water in which 3 per cent. of cheap 
brown sugar had been dissolved. This mortar set hard like 


a Portland cement mortar in a few hours, though it was 
kept wet. A similar control pier built with the same mortar, 
except that the sugar was omitted, showed no setting 
cy. piers were recently destroyed to make 

room for a building, being then dows eight years old. 
The lime-sugar mortar was as hard as a good Portland 
cement mortar, and showed equally good adhesion to the 
brick. It showed good crystallisation under the micro- 
scope, which the control mortar did not. In point of 
material cost the lime-sugar mortar compared favourably 
with Portland cement mortar. In plastic workability it 
was fully equal to the lime mortar without sugar. Paren- 
thetically, an attempt to slake lime in water containing 
resulted in a coarsely gritty substance entirely 
plasticity. The sugar must be added after 
hydration. While there have been a few isolated notices 
in. the Press on the successful use of sugar to set lime 
mortar, in view of the demand for a mortar com! the 
plasticity of lime with the hardening qualities of Portland 
cement, it seems, says Mr. Hall, that this possibility has 





not received the consideration it deserves. 


and International Communications, Ltd., to speed up| by 
Canada. 








Miscellanea. 





On ty one out of every 101,507,000 passengers carried 
ian railways in 1930 met death in a railway 
accident, and only one in 9,000,000 carried was injured. 

Tue latest official reports from Canada show that there 
is @ possibility of generating 43,700,000 horse-power from 
the rivers of that country, while the present development 
amounts to 6,666,337 horse-power. 


Tae Soviet Government has decided to issue new 
nickel token coins to the value of 10, 15, and 20 kopecks—a 
kopeck is nominally worth jd. The new nickel coins will 
circulate together with the silver coins already in use. 

Tue Geological Institute of , China, has recently 
oan et ee ae oe about 20 li from the Hangchow— 
Kiangshan The estimated area of the field is 
6 kiloms. long ae kiloms. wide. The quality of the 
coal is said to be better than that produced in Kiangshan 
and Changshan districts, and this a a be probably 
used by the Hangchow—Kiangshan Rai 

Aw attachment for seeding eq equipment, | to enable ferti- 
liser to be spread by the farmers of Western Canada at 
the time of seeding operations, is to be turned out at a new 
plant now being assembled at Trail, British Columbia, by 

the Consolidated Mining and Smelting Company. The 
appliance for attachment to seeding equipment will be 
patented by the y, but it is stated that implement 
companies will not be denied the right to manufacture the 
apparatus. 

Some trials were recently carried out in America to 
determine the efficacy of an altimeter device, by the 
General Electric Company. It comprises an instrument 
which gives out continual “ toots " directed downwards 
and a stethescope for registering the echoes. The interval 
of time between the toot and the echo determines the 
height of the airship above ground. It is also said that 
distinctive types of echoes are received from different 
kinds of land surface. 

Tue degree in Civil Engineering of the Bihar College 
of i ing has been recognised by the Institute of 
Engineers ( This ition exempts the degree 
holders from the examination for the associateship of that 
body. The effect of this recognition is that the passed 

uates of the College are now entitled to appear at all 
competitive examinations held by the Public Service 
Commission for recruitment to the different State railway 
services as well as All-India engineering services. 

Ir is reported in the Chemical Trade Journal that a 
chemist at the i Physico-Technological Institute 
has succeeded in wo out a new process for the pro- 
duction of sugar from’ beet juice by micro-flotation. 
Under the method the juice provides a considerably smaller 
yield of molasses, and the loss of sugar is reduced by two- 
thirds. The micro-flotation process makes it easier to 
produce sugar from other sugar-containing materials. 
Laboratory analyses of the sugar obtained by this new 
procedure are said to be favourable. 


Txe Birmingham Gas Department has for some time 
been experimenting with the possibilities of running 
omnibuses by coal gas. Recently, according to the Gas 
Journal, a deputation went to Paris to see what was being 
done there, and they reported that there was no difficulty 
in the way of the application of compressed town gas for 
the propulsion of heavy motor vehicles, omnibuses, and 
lorries. The Birmingham Department is now experi- 
menting with British-made cylinders, and is purchasing a 
small compressor for compressing gas to over 3000 Ib. per 

uare inch. As soon as sanction is received from the 
Home Office the Department will apply the cylinders to 
passenger-carrying vehicles, and a practical demonstration 
will be given in Birmingham. 

THE question of the registration of companies under 
Chinese Law is inc in importance owing to the 
growing tendency 0 Chinese authorities to decline 

recognise red foreign companies either as 
squint for privileges, such as privileged factory 
treatment, ae gogo of trade marks, &c., or even as 
being enti to the protection of Chinese Courts, and 
it is becoming all the more advisable to ascertain on what 
conditions registration can be effected by such companies. 
A translation of regulations promulgated last year may 
be consulted at the Department of Overseas Trade, 35 
Old Queen-street, London, 8.W 1 (reference 22520/30). 
The British Chamber of Commerce at Shanghai has 
nominated a small sub-committee to investigate various 
aspects of the question. 


Tae opening of a large-scale iron and steel works, and 
the construction of a power plant with a generating 
capacity of 20,000 kilowatts, are the two initial steps which 

the Chinese Ministry of Industry has decided to carry out 
a the realisation of the recently announced Five-Year 
Industrial Plan. According to Minister Chen, the site of 
the ay mmol power plant has already been chosen, that 
is, near Nanchang, in Kiangsi. The enormous water power 
of the upper reaches of the Yangtze River will be utilised 
for the generating of electricity. Minister Chen also 
intimated that American experts have already been invited 
to China to make the ee preliminary surveys for 
the opening of the plant, while German interests have also 
been approached for the financing of the project. The 
Ministry of Industry is also submitting immediately to 
the Executive Yuan a proposal for the opening of a large- 
scale iron and steel works. The proposal is expected to 
be brought up for discussion in the near future. The 
Ministry has already worked out the details of the Five- 
Year Plan, which was roughly outlined by him upon his 
assumption of office. The plan, it is understood, will be 
aublow within three periods, that is—(1) investigation 
and surveying in the first year; (2) planning and con- 
struction in the second and third ; and (3) expansion 
within the fourth and fifth year. Minister Chen’s scheme 
aims at the building up of a manufacturing centre in the 
rich basin of the Yangtze Valley. A network of railways 
will also be constructed in order to facilitate the develop- 
ment of this centre. The Ministry of Industry is working 
in close co-operation with the Ministry of Railways, the 
National Reconstruction Commission, and the Yangtze 
Conservancy Board for the realisation of the schemes, 
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THE NAVY ESTIMATES. 


Tue Navy Estimates for 1932, which were laid 
before Parliament on Monday, involve a net total 
of £50,476,300, a reduction of £1,128,700 on the 
net total for last year. From the industrial point 
of view their main interest lies in the provision 
made for new construction. The programme, 
which practically repeats that approved for 1931, 
embraces three cruisers, a flotilla leader and eight 
destroyers, four sloops, three submarines, a 
shallow-draught gunboat, and a destroyer depot 
ship, besides some unimportant auxiliary craft. 
It is satisfactory to learn that most of this new 
tonnage is to be built by contract. Under the 
Labour Government there was a tendency to 
favour the dockyards at the expense of private 
enterprise, though the cost of dockyard-built 
ships does not compare favourably with that of 
vessels constructed elsewhere. For contract work 
this year a net sum of £5,193,200 is appropriated, 
this being an increase of £737,000 on last year’s 
vote. Unfortunately, it will be some time before 
the shipbuilding and allied trades feel the benefit 
of the work thus promised. It is twelve months 
since the 1931 programme was authorised, but 
not a single keel has yet been laid, and the First 
Lord of the Admiralty has announced that the 
programme must be postponed for another six 
months. This means that work on the 1931 ships 
will not start before the autumn. The fact that 
this further delay will effect a saving of £1,300,000 
in the Naval Budget for the year is cold comfort 
to the industries concerned, which had been relying 
on these overdue Admiralty contracts to relieve 
the unexampled depression in the shipyards and 
engineering shops. They will, however, be grateful 
to the First Lord for including in the current 
Estimates a sum for starting the 1932 programme 
at the normal time—that is, in March of next year. 
The position is, therefore, that from September 
to March a fair amount of Admiralty work will 
be forthcoming. Contracts are to be placed for 
three cruisers, sixteen destroyers, four submarines, 
four sloops, and a destroyer depot ship, besides 
a number of small vessels, the value of these orders 
being estimated at something over £10,000,000. 
The machinery for three cruisers and other craft 
allotted to the dockyards will also be supplied by 
contract. On the whole, therefore, the volume of 


naval work in prospect for next winter and the 
following spring will be considerably above the 
average of recent years. 

Turning to the broader aspects of the new Esti- 





S| of continuing to starve the Fighting Services at 


302 | displacement of some 6000 tons, since the building 


mates, it is evident that—to quote the First Lord’s 
memorandum—they have been framed ‘ with 
strict reference to the needs of the financial situa- 
tion, and must not be regarded as an adequate 


the present Government not to adhere to the policy 
of unilateral disarmament at sea which their pre- 
decessors initiated. Under the Labour administra- 
tion there grew up the pernicious practice, not 
merely of cancelling ships approved by Parliament 
without the formality of consulting that body, but 
of introducing yearly programmes for which no 
money was provided. Hence the inordinate delays 
which have occurred in starting work on new con- 
struction. The cruisers of the 1929-30 programmes 
were not laid down until eighteen months after 
they had been voted, and those authorised under 
the 1931 Estimates will be subjected to similar 
delay. Moreover, the late Government aggravated 
its offence in this matter by proféssing a solicitude 
for shipbuilders in the difficult times through which 
they were passing, and promising them relief in the 
form of Admiralty contracts which obstinately 
failed to materialise. In future, it appears, things 
are to be different. Each shipbuilding programme 
is to be started before the close of the financial 
year, and a beginning has been made by including 
in the present Estimates a sum to cover the laying 
down of the ships of 1932 in March of that year. 
Thus, in spite of the admitted inadequacy of this 
year’s naval budget, we are hopeful that it marks 
the turn of the tide, which had reached a danger- 
ously low ebb. The repeated gestures made by 
this country in the direction of naval retrenchment 
have not met with the desired response ; on the 
contrary, they seem to have stimulated foreign 
competition. The result justifies the grave warning 
uttered by Sir Austin Chamberlain in the course 
of the debate on the Estimates. ‘‘ Our Navy,”’ he 
said, “‘ is not only incomparably weaker than it has 
been in the past, but it is proportionately weaker 


provision for the needs of the Navy.” In other 
words, national defence is temporarily subordinated 
to the exigencies of national finance. That might 
have been said with equal truth of the Navy 
Estimates for the previous five years, but it is 
refreshing, if a little disconcerting, to hear the fact 
so frankly avowed. If we read the signs aright, 
public opinion is beginning to question the wisdom 


a time when foreign armaments are, in general, 
expanding rather than diminishing. To some 
extent, it is true, our hands are tied by Treaty 
obligations, which were notoriously drafted to 
suit the convenience of other parties. Tucked 
away in the London Naval Treaty is a clause which 
restricts British cruiser construction to 91,000 
tons between 1929 and 1933, inclusive. How this 
clause came to be inserted has never been explained, 
but its effect is to deny us the power to replace 
more than part of the existing cruiser tonnage 
which will become obsolete in the next few years, 
with the result that by 1936 a large percentage 
of our cruising ships will be over age. Yet other 
Powers were left free to rebuild their cruiser 
fleets entirely on a post-war basis, a liberty of 
which they are taking full advantage. Again, the 
effect of the London Treaty is to limit all British 
cruisers completed between now and 1936 to a 


of larger ships would result in our aggregate tonnage 
quota being exceeded. On the other hand, con- 
temporary foreign cruisers range from 7500 to 
9000 tons, with a proportionately heavier arma-| compared to the navies of other Powers.’’ The 
ment. In his speech on the Estimates, the First | time has now come to make good the deficiencies in 
Lord referred to this anomaly, intimating that it | our first line of defence by regular and methodical 
could not be tolerated indefinitely. We gather | construction within the framework of the treaties 
from his remarks that unless the Disarmament | to which we stand committed. 





| Conference, now in session, imposes a universal 


restriction on the size and fighting power of cruisers, | 
our own designs will have to be reconsidered. | 
It is obviously inadmissible for this country to! ; 
go on building warships inferior in tonnage and | WE ourselves have studied, as we feel sure our 
armament to their foreign contemporaries. Of | readers have done, with the greatest interest, Mr. 
the cruisers now under construction and projected, | Trutch’s letter on “ Oil-electrie Locomotives,”’ 
eight belong to the “ Leander” and two to the | which we printed in our last issue. It appears to 
‘“ Arethusa ” class. The former are ships of 7000 | call for some reply from us, and as we shall be 
tons, engined for 32 knots, with an armament of | obliged to challenge some of our correspondent’s 
eight 6in. guns; the latter will displace between statements, we wish, to obviate misunderstandings, 
5000 and 6000 tons, and probably mount six 6in. | to say at the outset that we shall do so without any 
guns. It is instructive to compare these types | lack of sympathy for the internal combustion loco- 
with the latest foreign designs. France is building | motive, of the future of which we have but little 
six ships of 7500 tons, 33 knots’ speed, and eight | doubt. The leading article which Mr. Trutch so 
6in. guns, with substantial armour protection. | courteously and reasonably discusses was written 
She has also begun a cruiser-minelayer of 7000 tons | as a protest against ill-informed criticism of British 
and 30 knots, to be armed with nine 6in. guns. | railways. Some of that criticism is based on the 
The four Japanese cruisers now in hand displace | present attitude of the four railways towards oil- 
8500 tons, and will mount fifteen 5- lin. guns, while | engined locomotives, and we endeavoured to show 
the projected American ships are of slightly greater that in one notable case at least a claim had been 
tonnage, with an armament of twelve 6in. Nor is | set up for oil, which might leave the impression 
this pronounced disparity between British and | upon the general public that the railways were to 
foreign warships of coeval design confined to | all practical purposes insane in their refusal to 
cruisers. Whereas our new destroyers are of 1330 | adopt oil. Speaking at the Royal Institution, Sir 
tons, the French leaders, of which thirty have | John Cadman asserted that if British railways 
been built, average 2350 tons ; the latest Japanese | employed oil instead of coal they could reduce 
and Italian destroyers are from 1700 to 1800 ; and | their fuel consumption from 13 million tons a year 
the American units now on the stocks displace 1500 | to as little as 1-6 million. We threw doubt upon 
tons. It is surely a serious matter that the com-|the accuracy of that figure, and supported the 
bined effect of one-sided Treaty restrictions and | attitude of the railways by stating that the 
misplaced economy should be depriving the Navy | power of oil locomotives was still too limited for 
of ships equal in size and power to those under other | general main line service. We mentioned, also, 
flags. Important changes in fleet organisa- | that every one of the four groups was watching the 
tion are to take place during the year. As from | progress of the oil locomotive with the greatest 
next week the Atlantic Fleet becomes the Home | interest. 

Fleet, with a nominal strength of ten capital ships,| The substance of Mr. Trutch’s letter is a defence 
three of which are to be placed in reserve. The | of the figure given by Sir John Cadman—namely, 
Mediterranean Fleet is to lose one capital ship, an | a fuel consumption of 1-6 million tons per year for 
aircraft carrier, and a destroyer flotilla. Smaller | oil, as against 13 million tons for coal. His argu- 
crews are to be borne in the battleships of the | ment is extremely ingenious. He, contends that 
Atlantic Fleet, but the change is not expected to | the oil-electric locomotive is virtually the same, 
prejudice efficiency. Although the fuel and | from the economic standpoint, as an all-electric 
ammunition allowances are already small, they are | locomotive and, using the Weir Report on Main 
to be still further reduced, thus restricting the | Line Electrification, heconcludes that, therefore, the 
mobility of our squadrons and their opportunities | locomotive stock of the railways could be reduced 
for target practice. Less money is to be spent on|by 30 per cent. if the oil-electric locomotive 
scientific research and experiment, and many other | replaced the steam locomotive. That reduction 
economies are in view. Most serious of all is the | would, of course, be accompanied by the equivalent 
continued reduction of personnel, which in the | reduction of staff, stores, maintenance, &. We 
space of four years has shrunk by 10,000. Well|do not desire to press what may appear to our 
may the First Lord warn the country that “it | correspondent no more than a debating advantage, 
would be impossible to frame future Navy Esti- | but as he has made so much use of the Weir Report 
mates on the same basis as has been adopted this | we venture to ask hjm to turn to paragraph 31 of it 
year without making the most serious inroads into | on page 12. It runs as follows :—“ From all the 
the strength and efficiency of the Fleet.” It may, | evidence we conclude that none of the alternatives 
indeed, be asked whether this warning does not | to steam which we have examined is either suffi- 


The Position of the Oil Locomotive. 











come too late. ciently developed to warrant widespread adoption 
One hopeful sign is the evident determination of 'as an alternative to the steam locomotives of 
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to-day, or even holds the probabilities of develop- 
ment into an effective alternative to electrification 
for main line purposes. We would say, however, 
that, in the case of oil-electric units, these may be 
regarded as possible substitutes for steam on 
lightly loaded branch lines, and more particularly 
so in conjunction with a general electrification of 
main lines.” Whilst we could ask for no more 
complete justification of our defence of the railways’ 
position, we have, as we say, no desire to press the 
point, especially as we recognise that the Com- 
mittee showed throughout its Report a strong 
predisposition towards electrification. Reverting 
now to Mr. Trutch’s argument, we must express 
our regret that we are quite unable to agree that 
the oil-electric locomotive is so closely comparable 
with the all-electric as he thinks. The presence of 
the engine itself introduces elements which sharply 
divide the two. It would, we are convinced, be 
unsafe to assume that the oil engine will spend 
less time in the repair shop than the steam engine, 
and in view of its relative complexity and still 
experimental nature it might spend a gv-eat deal 
more. 
say no more, that the oil locomotive is not 
directly comparable with the electric locomotive, 
which, for obvious reasons, does not require the 
attention which must be given to locomotives 
which generate their own power, and that Mr. 
Trutch’s estimate of a 30 per cent. reduction 
in numbers would, in practice, 
fication. But, as we have said, his 
depends upon the possibility of reducing the 
locomotive stock by as much as 30 per cent. 
If a lower figure has to be accepted, then 
practically all his estimates will call for 
revision. Let it be observed also that his figures 

in support of Sir John Cadman—are based on 
the complete replacement of the steam locomotive 
by the oil-electric. He is, of course, perfectly 
justified in employing that hypothetical case, but 
it is just the sort of case that gives the ill-informed 
critic a stick to beat the railways with. It is, we 
suggest, better to take something within the bounds 
of contemplation rather than a visionary condition 
which, before it could be realised, would be modified 
by the progress of events. On one other point in 
Mr. Trutch’s letter it seems desirable to say a word 
or two. Our correspondent has taken our reference 
to 300 or 400 H.P. more literally than we intended. 
We are, we need scarcely say, in view of recent 
articles in our columns, well aware that oil loco- 
motives of three or four times those powers are in 
existence, but with rare exceptions they are not 
suited for express passenger services, the maximum 
speed being in the neighbourhood of 30 miles per 
hour. We must, also, regard them as experi- 
mental ; whilst the engines of smaller power—say, 
up to 500 or 600 H.P.—have almost passed out 
of the experimental stage. It is, perhaps, unneces- 
sary to press the matter of price, but we agree with 
the view expressed by Krupps in a paper which we 
reprint on another page that “ the trend of future 
development of the Diesel locomotive must be 
towards a reduction of price by simplification of the 
design of engine and transmission systems.”’ 

We find on the whole, by reference to the last 
few paragraphs of Mr. Trutch’s letter, that there is 
not a great divergence between his views and ours. 
He admits that it would “be folly to attempt 
to introduce oil-engined locomotives for the fast 
express trains in this country at the present 
moment,”’ and he says, “ it is obvious that a steam 
locomotive makes so high a mileage in the long 
main line express runs that it will only be possible to 
make a case for substitution by the oil engine in 
Great Britain when the oil engine has become 
generally adopted for other services.” Those 
admissions really concede our contention with 
regard to the present unsuitability of large units 
for general main line operation. As a matter of 
fact, we believe that no oil locomotive unit of 
over some 1200 H.P. is as yet in successful opera- 
tion. Mr. Trutch points to the Argentine, Danish, 
and Siamese Railways, and claims that they would 
not have adopted large units if they were not a 
practical proposition. Personally, we prefer to 
rely upon the opinion of our own railway managers 
and engineers as far as our own railways are con- 
cerned. We know how profoundly interested they 
are in the possibility of realising economies by the 
use of oil, and we are quite confident that when 
they are satisfied that such engines as they require 
are practical propositions, they will adopt them if 
other considerations which haye to be borne in 
mind in a great coal mining country do not inter- 
vene. May we say, speaking simply as engineers, 
that we would be amongst the first to welcome the 
appearance of a British oil locomotive on British 
railways ? 


On that ground, it seems probable, to) 
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Leipzig Technical Fair. 
No. II.* 
WE continue in the present article our description 
of some of the exhibits at the Leipzig Technical Fair, 


which opened on Sunday last, March 6th. As in 
previous years, the machine tool section proved to be 


most attractive to both German and foreign engineers, | 


and from the opening day onwards the stands in 
Hall 9 were busily thronged. Although the statistical 


conditions, which, in our opinion, was clearly indicated 
in branches of industry other than engineering. In 
particular, the makers of machine tools have made 
every effort to produce new designs to suit the newest 
cutting tools, with higher speeds and simplified 
controls, enabling accurate work to be rapidly pro- 
duced at the lowest cost. Considerable interest is 
being taken in micro-precision work, and no less than 
four papers which are to be read at a conference of 
works engineers convened by the Committee for 
Economic Production will deal with this subject, 














Fic. 8—GUILLOTINE SHEARS -PELS 


figures given in our last article would appear to have 
indicated very little falling off in the different classes 
of exhibits, the Fair was not quite so large as last year. 
It forms, however, an exhibition which is a remark- 
able tribute to the enterprise and courage of German 
manufacturers in the face of the very serious economic 
position with which their industry is faced. The 


FiG. 9—-FORGING PRESS PELS 


difficulties we refer to are those which have arisen | 


in the last few months, principally owing to the great 
uncertainty with regard to the new fiscal and tariff 
conditions which have such an important bearing 
on the future of German export trade. 


Among the engineering exhibits there was no | 6. 1 iade rake, it is claimed that the work is so precise 


attempt made, we noted, to meet the cheaper market 


* No. T. appeared March 4th. 


and the new machines and measuring devices which it 


embraces. 
THe LARGER MAcHaINE TOOLS. 


In addition to the larger tools described in our last 
issue, we may single out for mention the heavy presses, 
punches, and guillotine shears of built-up steel plate 
which were displayed on the stand of Henry Pels 
and Co., of Berlin, Erfurt, and London. They included 
a good example of the range of guillotine shears, one 
of which we illustrate in Fig. 8. The built-up steel 
construction of these machines need not be described 
in detail, as our readers will be familiar with it from 














Fic. 10—SAW BLADE GRINDER -HELLER 


earlier descriptions of Pels machines. The shear 
drive includes an improved clutch for intermittent 
or for continuous working, with a safety catch which 
prevents the accidental starting of the machine. 
The cutting blade is inclined and by means of a simple 
adjustment which may be checked by an index plate, 
the rake of the blade may be increased for the cutting 
of thicker plates or decreased for dealing with lighter 
sheets. Such an arrangement avoids the necessity of 
fitting special and expensive tools. With the very 


that there is no need for subsequent flattening. 
As will be seen from our illustration, the machine 
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carries automatic downholders. These machines are 
built to deal with plates from }in. up to nearly 2in. 
in thickness in any dimensions required. Other 
exhibits include examples of a blanking and a cupping 
press. They are of the firm's two-standard pattern, 
with ratings of 200 and 300 tons. All these machines 
are equipped with a ram adjustment, which is made 
by a ratchet, and there is a treadle-operated clutch 
enabling the machine to be adapted for either con- 
tinuous or intermittent work. 

A new machine is a 


high-speed forging press, 


be rotated through a large arc, as can the main 
standard of the machine. This combination of move- 
ments, together with various arrangements of work 
tables, permits a very wide range of duties to be 
performed. Fig. 11 clearly shows the neatly grouped 


motor drive and push-button controls, as well as the 
feed-regulating hand wheels, which are arranged at 
a convenient height on the operating platform. 
Another new machine on this stand is the stock 
Fig. 12—which has both a hydraulic 
it 


cutting saw 
feed and a hydraulic vice. 


In round stock and 


saw is carried in a frame which slides up and down 
between two vertical columns, the driving mechanism, 
as shown in Fig. 14, being accommodated in the cross 
beam. The construction one which the makers 
claim gives a saw free from vibration, enabling high- 
speed cutting to be carried out. The machine wa: 
exhibited cutting thin jin. slices from about 4in. 
stock. The balanced rise and fall of the saw, with the 
quick return, seemed to give a very easy running 
machine. The vertical saw gives, it claimed, 
the shortest cutting surface on the work, while the 


is 
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Fic. 11 


generally similar to that illustrated in Fig. 9, but 
arranged to give an impact blow. It has a capacity 
of 100 tons, and as exhibited was producing hot brass 
pressings with a high degree of accuracy and finish. 
Che forging presses are equipped with a patented 
hydraulic pressure regulator, which is a safety device 
designed to avoid overloads and to enable machines 
to readily adapted for forging and upsetting 
operations, 


be 


Another interesting tool of large dimensions is a 
universal high-power cold saw, shown by Heller 


UNIVERSAL COLD SAW HELLER 


rolled sections can be cut at about twice the speed 
possible with earlier designs. The operating fluid is 
oil under pressure and a patented feature embodies 
two hydraulic systems, a main oil pump and a special 
pump for the saw feed. Experiments have shown 
that the system now adopted on these machines has 
successfully overcome the trouble sometimes caused 
by the variation in the feed brought about by the 
warming up of the oil. The feed on the new machine 
remains constant throughout the operation, and can 
be regulated to suit the work exactly. The control 
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Fics. 13 AND 14--HYDRAULICALLY-OPERATED SAW---OHLER 


Brothers, of Niirtingen, Wiirtemberg, whose interests 
in this country are represented by L. Steinle and Co. 
Ltd., of Westminster. This machine, the largest of 
its kind yet constructed, is built to perform such work 
as the cutting off of risers and headers from large 
steel and it accommodates saws with 
diameters from 23}in. up to 5ft. 3in., the largest 
diameter of saw on a special machine being over 6ft. 6in. 
As our illustration Fig. 11 indicates, the standard 
is heavily built, and it is longitudinally movable 
on the double cross slides which form the foundation 
of the machine. The slide on which the saw 


castings, 


spindle is mounted is carried on a four-sided guide 
of heavy construction and the head can, of course, 


handles are grouped at the front, and two pressure 
gauges on the head of the vertical vice give the 
load on the saw and the vice grip. The saw is of the 
Heller patented type, with overlapping segments, 
and is furnished with a simple chip-removing device. 

In order to meet the demand for a high-speed 
saw-sharpening machine for these special saws, the 
firm has recently introduced a fully automatic saw 
blade grinder, with change wheels instead of the more 
usual index plate. One of these machines, which 
was exhibited working, is shown in Fig. 10. 

Another interesting saw of patented design is 
that shown by J. F. Ohler, of Remscheid, which 
we illustrate in Figs. 13 and 14. In this machine the 











Fic. 12—STOCK CUTTING SAW--HELLER 


curved cut remains full of cooling fluid, thereby 
reducing the amount of heat generated. The hydraulic- 
ally controlled feed and vice enable a simple arrange- 
ment of controls to be made, which will be seen in 
our illustration at the left side of the machine. 


(T'o be continued.) 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Vicioria- 
street, London, S.W.1. The price of each specification is 
2s. 2d. post free, unless otherwise stated. 


BLACK BOLTS AND NUTS, LOCK NUTS, AND 
WASHERS. 


No. 28—1932. The British Standard Specification for 
Nuts, Bolt Heads and Spanners—B.8.8. No. 28—was 


withdrawn in 1924 in consequence of the publication of the 
British Standard Specifications for Bright Bolts and Nuts, 
and Spanners—B.8.8. Nos. 190 and 192. The demand for 
a British Standard for Black Bolts and Nuts subsequent 
to the withdrawal of B.S.8. No. 28 led the Institution to 
issue separately the Table of Dimensions for Black Bolts 
and Nuts which appeared previously in that specification. 

It was felt, however, that for engineering commodities 
in such general use as black bolts and nuts, a definite 
British Standard Specification was necessary, and that 
need has now been met by the publication of B.S. Speci 
fication No. 28, 1932. The specification provides for bolts 
of diameters from }in. up to 6in., and gives the dimensions 
for the heads, lock-nuts, and washers, and the length of the 
screwed part. Tolerances on the width across flats and 
on the thickness of the heads and nuts are also given. 

In view of the fact that the dimensions previously given 
for black bolts and nuts are still referred to in the trade 
as the dimensions of B.S, Specification No. 28, it has been 
felt desirable to issue the new specification under this 
number, in spite of the fact that originally it also pro 
vided for bright bolts and nuts and spanners. 


PORTABLE ACCUMULATORS AND SECONDARY 
BATTERIES (LEAD-ACID TYPE). 

No. 439—1932. The specification for portable accumu- 
lators follows the same general form as far as possible as 
that for stationary accumulators. It is limited to cells 
or batteries of not more than 100 ampére-hours capacity 
and not more than 80 Ib. in weight. Capacities have been 
standardised, but it has not been found commercially 
practicable at the present time to standardise plate 
dimensions, although certain recommended sizes are given 
in the hope that they will eventually become sufficiently 
common for standardisation to be effected. The discharge 
test and the quality of the acid are dealt with. 


STATIONARY ACCUMULATORS (LEAD-ACID 
PLANTE POSITIVE TYPE.) 

No. 440—1932. In the specification for stationary 
accumulators the capacities and dimensions of plates and 
the dimensions of plate lugs, together with the capacities 
of accumulators and the number of plates in the sections 
corresponding to these capacities are standardised. The 
material for containers has been standardised to a certain 
extent, and the quality of the acid used in the electrolyte 
is defined. A discharge test for capacity has been intro- 
duced and tables of corrections for the test results are 
included, together with appendices dealing with the 
information to be given with inquiries, and particulars to 
be supplied by the manufacturer 
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HORIZONTAL 


THOMAS 


CHISEL 


WHITE AND 


SONS, 


MORTISING MACHINE 


LTD., PAISLEY, ENGINEERS 

















adjusted horizontally 
this cross 


The work 


| 
| 
| 
iz 
Horizontal Chisel Mortising woesthy the Was Sew Ste. ne 
~ with respect to the cutter. In order to permit mortises 
Machine. of predetermined constant length to be cut, 
adjustment of the work table can be limited by stops on a 
THE accompanying engravings illustrate a new auto- shaft carried at the rear end of the table slide. 
matic horizontal chisel mortising machine, which has is clamped to the table against a fence carrying a screw and 
recently been placed on the market by Thomas White a clamping bracket. A swinging member is provided on 
and Sons, Ltd., wood-working machinery engineers, of the clamping bracket, by the aid of which the chisel can be 
Paisley. The machine has been specially designed for set either square or at 45 deg. 
undertaking heavy railway work. As is now usual in The machine is capable of accommodating timber up to 


machines of this class, the cutting tool consists of a hollow 
square chisel cutting on all four edges when it is advanced 
into the wood, and, inside the chisel, an auger rotating at 
high speed, which removes the bulk of the material and 
leaves the chisel to pare out the square corners. The 
auger advances withdraws with the chisel. It 
clauned that at one stroke of the cutting tool a square- 
cornered clean bottomed hole is produced. Chisels up 
to 2}in. square may be employed. To cut elongated 
mortises, the cutting tool is caused to make the requisite 
number of successive strokes, while the work is suitably 
advanced past the cutting tool between each stroke. 

The machine can be driven either by belt, as shown, or 
by an individual motor. The square chisel is carried by 
a yoke attached to the front end of a horizontally sliding 
head, the detailed arrangement of which is illustrated in the 
engraving on page 292. This head is in the form of a hood 
open on its underside, and with vee-guides along its gdges. 
Inside the hood a long pulley is mounted on a spindle 
supported in ball bearings. This spindle at its front end 
is formed as a chuck to receive the auger. The auger is 
rotated at 3000 r.p.m. by a belt passing downwards from 
the elongated pulley to another pulley on a shaft near the 
base of the machine. The two tools and the head are 
advanced or withdrawn horizontally by means of a phos- 
phor-bronze nut on the underside of the head, which nut 
engages with a quick pitch double start square-thread 
screw, to which motion is transmitted through bevel 
gearing from a gear-box on the side of the machine. The 
gear-box contains a sliding clutch for starting, stopping, or 
reversing the horizontal movement of the cutting tool head. 
This clutch, as will be gathered from the drawing of the 
control arrangement reproduced opposite, is operated 
manually by means of a vertical lever at the front side of 
the machine. It can also be controlled automatically by 
means of adjustable stops on a horizontal rod engaging 
with a small supporting bracket on the side of the cutting 
tool head. The forward end of the tappet rod is coupled to 
1 lever fixed at the top of a vertical splined shaft. Lower 
down this splined shaft passes through the eye of a square- 
sectioned finger, which engages with a hole in a projection 
from the clutch control handle. The splined shaft is 
required because the cutting tool head can be adjusted 
as regards vertical position. The clutch control lever 
having been moved forward to advance the tool into the 
work, will be automatically thrown over into the reverse 
position at the end of the cut. When the tool has with- 
drawn clear of the work, the tappet rod will again act 
automatically to throw the control lever into the neutral 
position. 

The height at which the cutting tool operates is adjusted 
by means of a star handle, which operates a pinion engag- 
ing with a rack on the side of the sliding body supporting 
the cutting head. A vertical rod carrying stops is pro- 
vided in order that the cutting head may be raised or 
lowered successively to a given level. The weight of the 
cutter head and vertical slide is counterbalanced by a 
weight inside the base of the machine. 

The table on which the work is supported can be adjusted 
away from or towards the cutting tool through the agency 
of a hand wheel at the front side of the machine. Imme- 
diately above this hand wheel there is a ratchet lever, 


and 


Is 


16in. deep by l4in. broad. The chisel has a maximum 
travel of 9in. and advances at a speed of 14ft. or 23ft. per 
minute and returns at 22ft. or 35ft. per minute. It may 
be set at any height from zero up to 15in.—measured to 
its centre line—-above the surface of the work table. The 
table can be adjusted through 8in. away from or towards 
the chisel, and can be moved through a distance of 2ft. 
transversely with respect to the chisel. 








Defirust. 


Tere has recently been started in Darlington a works 
for the production of iron-chromium alloys, which bids 
fair to help in realising the dreams of engineers in general, 
and especially those of Sir Robert Hadfield, in the produc- 
tion of a structural metal of good strength that will not 
waste away on exposure to the elements. That such is a 
possibility is borne out by the fact that Mr. Joseph Petch, 
of the sales department of the Republic Steel Corporation 
of America, recently said that within ten years a third of 
the steel produced in the world will be of the rustless, 
chromium variety, while very similar remarks have been 
made by English steel makers. 

The works mentioned are those of the Darlington Rust- 
less Steel and Iron Company, Ltd., at Albert-hill, Darling- 
ton, and we recently studied them at our leisure, and 
although a “ melt ” did not happen to be passing through 
at the time of our visit, we learned perhaps more about 
this process than had the spectacular turmoil of 
ordinary working been in operation. Most engineers are 
familiar with the distractions of steel works operation, 
even when they are carried out electrically. The 
Darlington works rely entirely on the supply of power from 
the Darlington Corporation, which will shortly be con- 
nected with the “ Grid '""—there is not a chimney in the 
place. 

The factory, of which we give some views on page 288, 
is on the outskirts of Darlington, and is in direct touch 
with the railway by means of its own siding. It is the 
remnants of a previous works—redivivus as so often 
happens in the North Country—and there is ample room for 
the extension of the plant as it is now 

The policy of the company is at present to produce only 
ingots of stainless metal and to pass them on to others for 
conversion into useful sizes. For this pu there has 
been installed an electric furnace capable of producing 
from 10 to 12 tons of metal per melt. 

The production of these stainless or, as the Darlington 
company calls them, “ Defi” irons, depends upon the 
alloying, so it is described, but we rather feel that mixing 
would be a better term, of a certain amount of chromium, 
with a small proportion of other metals. 

Up to the time of the development of the Wild process, 
which is that used at Darlington, it has been the habit 
to make the mixture by adding together the necessary 
ingredients in metallic form. In the Wild scheme, how- 
ever, the chromium is introduced directly from its ore to a 
bath of molten iron or steel. 


@ Ln other words, a charge of scrap is melted in the furnace 
and on to the top of it is loaded an appropriate batch of 
chrome ore, together with a reducing agent and any other 
elements which may be required. Then the heat of the 
electric furnace reduces the chrome ore and the chromium 
metal trickles down into the bath of iron below, so that a 
very even distribution of the metals is effected and segre- 
gation is avoided. Incidentally, a large amount of heat is 
saved, as compared with some other processes, by the 
direct application of the molten chromium to the iron. 

The process obviously has its difficulties, but we imagine 
that most of them have been overcome at Darlington. 
The reducing agent used in connection with the chrome ore 
is ferro-silicon, and while it is desired that the iron in the 
bath should take up the propropriate amount of chromium, 
it is inadvisable that there should be an addition of 
silicon. As a consequence, the amount of ferro-silicon 
added to the charge is so apportioned that it will liberate 
just so much chromium as is necessary for the desired 
result. The remainder of the chromium goes away in the 
slag. 

For this reason, the Darlington company is excep- 
tionally fortunate, for it possesses in California an area 
rich in chromium ore, which is within about 120 miles of 
the seaboard, and produces a concentrate carrying 50 per 
cent. of chromic oxide. Very reasonable arrangements 
have been made for its transport to this country, or any 
other place where it may be required. 

To revert to the metal, which is produced by this 
process, there are four varieties, which range in their 
chromium content from 12 up to 30 per cent., and have 
correspondingly wide applications. The mechanical 
strength compares very favourably with that of ordinary 
mild steel, and among the varieties produced it would 
appear there can be chosen one or another which will 
resist most corrosive actions. 








Agricultural and General Engineers, 
Limited. 


BELIEVING that many of our readers will be interested 
in the speech made by Sir Gilbert Garnsey at the twelfth 
ordinary general meeting of Agricultural and General 
Engineers, Ltd., which was held at Winchester House, 
London, E.C. 2, on February 25th, we print it below. 


The time which has elapsed since the appointment of 
Lord Plender and myself to make an investigation into 
the affairs of your company has not been sufficient to 
enable us to reach a stage when we could usefully report 
to the shareholders. This investigation, as you have been 
informed by your chairman, will not now be proceeded with. 

Certain facts have, however, already emerged. 

Agricultural and General Engineers, Ltd., is primarily 
a holding company, owning 2nd controlling some dozen 
engineering concerns, which in some cases are comple 
mentary to each other, but in other cases are competitive 
Some of these concerns have in the past made substantial 
trading profits. Others, unfortunately, have made heavy 
and continuous losses. 

A further important factor is that some years ago it was 
decided that the parent company should itself conduct the 
export sales of the subsidiary companies, and a depart- 
ment was set up at the head office for this purpose. 

Very large sums have been expended in the attempt to 
create a widespread overseas business, and, in addition, 
moneys were invested in building up the stocks at the 
overseas branches. 

The moneys for this purpose and for financing the un- 
successful subsidiary companies were provided out of 
loans obtained by the company, and also from the profits 
of the successful subsidiary undertakings. 

As is only too well known, trade during the last twelve 
months has been very bad, and consequently companies 
which had hitherto traded successfully were not able to 
make profits. The losses of the unsuccessful companies 
continued, and these, together with the cost of the export 
department, remained a burden. By the end of 1931 
the resources of the combine were exhausted, and the 
directors early this month had no option but to request 
the bank, who had all along supported them with the 
greatest goodwill and liberality, to take the necessary steps 
as debenture holders to appoint a receiver. 

The position now is that the whole of the company’s 
assets are charged to the debentures for whom I am acting 
as receiver and manager in respect of the overdraft with 
interest of approximately £485,000, and loans amounting 
to approximately £133,000 against bills guaranteed by the 
export credits department. 

I have been able to make some investigation into the 
principal subsidiary businesses and would like to refer to 
them very briefly. 

Blackstone and Co., Ltd., of Stamford, Aveling and 
Porter, Ltd., of Rochester, and Barford and Perkins, Ltd., 
which is now working at Rochester in Aveling and Porter's 
factory, form a group worthy of special mention.* 

These three companies, according to their audited 
accounts, have earned considerable profits in the past. 
Every effort will be made to preserve these businesses, 
but they will require some financial assistance to tide them 
over the present difficult period, and I hope that this help 
may be forthcoming. 

Turners, Bentalls, Knapps and Clarkes should, I think, 
be able to carry on with little or no outside assistance, 
and it may be possible to dispose of the parent company’s 
interest in some of these and in the other smaller concerns 
on reasonable terms. 

Aldwych House is a very valuable property, which has 
by no means yet reached its full profit-earning capacity. 

In the case of Davey, Paxman and Co., Ltd., there are 
outside debenture holders interested in the concern, and 
the value of your interest as shareholders partly depends 
on what action may be taken by them. 

In two cases—J. and F. Howard, Ltd.; of Bedford, 
Richard Garrett and Sons, Ltd., of Leiston—it 
found necessary to take immediate steps to conserve the 


and 
was 


* The Board of Aveling and Porter, Ltd., has been recon- 
stituted as follows:—Mr. E Barford (Chairman), Mr. T 
Aveling (Vice-Chairman and Works Director), Mr. W. G. 





Barford and Mr. A. G. Pitts. 
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assets—on which your company has a debenture charge— 
and to prevent further losses. These two companies, 
which owe your company very large sums, have incurred 
heavy losses in the last eight years. Both works were 
accordingly closed down recently, and on Friday last I 
was appointed by the court as receiver and manager of 
both companies. It is a matter of great regret that the 
workpeople and staffs of these two old-established com- 
panies should unfortunately lose their employment with 
these concerns, but in the circumstances no other course 
was found possible. The stock-in-trade will be realised to 
the best advantage and efforts will be made to find pur- 
chasers for the factories. 

You may rest assured that every step will be taken to 
preserve any business which it would be wise to maintain 
as a going concern. 

The only other assets of importance are the stocks on 
hand and book debts at the overseas branch in South 
America, South Africa, and India. Steps are being taken 
to realise all these assets to the best advantage. 

As to the future, it is too early yet to say much, but 
obviously the position of the shareholders is very uncertain. 

Everything depends upon the course of trade, but if a 
general improvement in trading conditions occurs, there 
appears to be no reason why these concerns in the group 
which have been successful in the past should not be 
successful in the future, either linked together in a re- 
constructed company or carrying on their independent 
existences. 








insulators for Isolating Switchgear 
and Bus-bars. 


For some years past insulators for high-voltage outdoor 
isolating switchgear and bus-bars have been a source of 
trouble to engineers responsible for the continuity of power 
supply. Generally, failure takes the form of radial crack- 














Fic. 1—MULTIPART INSULATOR 


ing of one or more parts, resulting in puncture and shut- 
down if the insulator is not quickly replaced. For a long 
time the cracking was attributed to thermal stresses set 
up in the porcelam, superimposed on inherent cooling 
stresses already present. Modern manufacturmg methods, 
however, have almost entirely eliminated unreliability in 
the porcelain itself, and nearly every case of cracking can 
now be traced to the unavoidable tendency of the cement 
joints to expand in course of time in the natural process 
known as “ ageing.” 

In the common designs of such insulators known as the 
““ pedestal” type, long courses of cement are enclosed 
inside the porcelain to join the shells and the metal parts 














Fic. 2—-220-kV ISOLATING SwitcH 


together, as shown in Fig. 1. Any expansion of the cement 
rust naturally impose bursting stresses on the porcelain, 
and in tropical countries there will be added from time to 
time excessive stresses owing to thermal expansion 
of the cement and the metal pin in hot weather. With this 
danger in mind, reputable manufacturers have sacrificed 
a proportion of the mechanical strength of the joint by 
inserting elastic layers, for example, of bitumastic paint. 
In addition, the cement is diluted with two or three parts 
of sand or ground porcelain to reduce the percentage 
expansion. 

For five or six years Continental engineers have been 
using switchgear insulators in which the internal cement 
layers are entirely eliminated. These insulators consist of 
a porcelain cylinder carrying suitable rain-sheds, with 





metal flanges cemented outside at the top and bottom. 


Expansion of the cement is taken up by the elasticity of the 
flanges. Fig. 2 shows one phase of a 220-kV rotary isolating 
switch, using cylindrical post insulators, manufactured by 
Sachsenwerk A.-G. 

The cylindrical construction has been developed in this 
country by Steatite and Porcelain, Products, Ltd., which 
is now supplying 132-kV cylindrical type switchgear 
insulators for the sub-stations in the latest section of the 
‘‘ grid,”’ and has developed a range of similar construction 
for lower voltages—see Figs. 3 and 4. The disadvantage of 
the wide base has been overcome by the introduction of an 
ingenious series of flanged castings, so that all standard 

















Fic. 3--132-kV INSULATORS 


methods of fixing used in the older construction can be 
applied to the cylindrical insulators. The two types are 
of essentially the same overall dimensions, so that there is 
no reduction of existing clearances. 

The electrical characteristics of this range of insulators 
are in convenient relation to those of standard overhead 
line insulators. The flash-over voltage under rain is 
slightly lower than that of the multi-part insulator, but 
the open nature of the rain-sheds gives the cylindrical post 
much better operating characteristics in a polluted 
atmosphere such as is found in industrial areas and near 
the sea coast. It is often noticed that the bushing insu- 


or dirt. Units which have been artificially punctured 
under oil have been subjected to electrical tests. 
The flash-over voltage is shown to be reduced by only 
about 15 per cent,, so that the working voltage is 
withstood without any difficulty, although, of course, a 
surge just insufficient to cause arc-over of a sound insulator 
may break down a punctured unit. In this connection it 
is also to be noted that accidental breakage of the sheds 
does not greatly reduce the flash-over voltage. Should 
such breakage occur it is generally possible to wait until 
a convenient time before the insulator is replaced. 

The brid e is made as deep as is convenient from the 
manufacturing point of view, so as to lower the centre of 
gravity of the insulator, which is in any case not highér 
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Fic. 5 -44-kV CYLINDRICAL INSULATOR 


than the centre of the insulator, a matter of some import 
ance in rocker type switchgear, on account of the reduction 
in the magnitude of mechanical shocks in operation. 

The increased diameter of the bottom flange gives to 
the cylindrical insulator an improved torsional strength 
over the pedestal construction. The bending strength can 
be fixed at any required load by adjustment of the diameter 
and thickness of the wall. For the higher voltages, where 
two or more insulators are bolted together, the bottom 
unit can be made of larger diameter than the upper units, 
so as to provide in an economical way the requisite strength 
in bending. The use of cylindrical type insulators on 
the * grid”’ gives an opportunity for making during the 
next few years a very interesting study of the two 
constructions under comparable working conditions. In 
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Fic. 4—CYLINDRICAL TYPE INSULATORS 


lators in sub-stations remain remarkably clean, whereas 
the switchgear insulators of the multi-part construction 
become covered with grime except for the upper surface of 
the top shed. The principle of shielding the greater part 
of the creepage surface of porcelain to improve the per- 
formance under bad atmospheric conditions, the makers 
explain, has proved to be unsound, and modern designs of 
overhead line insulators of “ anti-dirt.”’ construction work 
on the principle of exposing the greatest possible surface 
to natural cleaning. The bushing insulator, and in a 
similar way, the cylindrical post insulator, presents 
long surfaces completely exposed to the natural cleaning 
effects of wind and rain, whereas the rain sheds in the 
pedestal type are for the most part protected from such 
action. . 

To prevent flash-over along the inside of the cylinder a 
horizontal porcelain plate is introduced, and is baked in 
one piece with the outer walls. In the early constructions 
this was fitted at the top. Puncture, when it occurred, 
took place through the cylindrical wall near the upper flange, 
owing to the very intense electtic fields produced there by 
the edge of the flange. The insulator has, however, been 
rendered virtually puncture-proof by the simple artifice of | 
lowering this bridge to a point well below the flange, and 
a modern design is shown in Fig. 5. For puncture to take 
place, either the bridge itself must break down, or the wall | 
must be pierced in two places. Moreover, the real point of | 
weakness—the “edge effect’ of the has been 
entirely eliminated, and the electrodes—namely, the sur- | 
faces of the bridge—can readily be made smooth and of | 
large radius, conducive to a very high breakdown voltage, 
even if the inside surfaces are rendered completely 
conducting as a result of penetration of moisture 


the meantime it is to be hoped that their increasing use 
on lower-voltage gear will help towards that complete 
continuity of service which is the ambition of every 


operating engineer. 








SIXTY YEARS AGO. 


Tue “ aerostat ’ designed and built by Monsieur Dupuy 
de Léme between 1870 and 1872 was not the first dirigible 
balloon or airship to be constructed and flown success- 
fully. There had been various earlier attempts, the most 
notable of which was perhaps Gifford’s airship of 1852, 
which was driven by a 3 horse-power steam engine. 
Monsieur de Léme’s machine—of which we gave some con- 
structional particulars in this note last week—was, like 
most of its predecessors, driven by manual power. Its 
first trial voyage was described in minute detail in our 
issue of March 15th, 1872. The airship ascended from the 
riding school at Fort-neuf, Vincennes, at one o'clock on 
February 2nd, carrying a crew of fourteen persons. It 
did not get off without a mishap. Shortly before it was 
ready to rise, it was caught by a gust of wind, which 
caused it to turn round and led to the bending or breaking 
of two of the bamboo poles forming part of its structure. 
The damage was, however, speedily repaired, and, with a 
discharge of 150 kilos. of ballast out of the 650 kilos. 
initially loaded, the airship rapidly rose clear of the sur- 


| rounding buildings. Soon after the start the propeller 


shaft was lowered into its bearings, and eight men were set 
to work to turn the crank handle. The rudder was then 
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tested and great satisfaction was experienced when it was 
observed that “ its effect was felt in the desired direction.” 
That observation proved at once that with the screw in 
action the machine had a speed of its own with reference 
to the surrounding atmosphere. The first quarter of an 
hour after the start was occupied by the crew in assuring 
themselves that everything was working satisfactorily. 


Thereafter, precise measurements were begun. We will 
give one set of observations. At twenty minutes past one, 
with the screw stopped, the aneroid barometer indicated 
that the airship was at a height of 560 m. above its point 
of departure. The wind was found to be carrying the air- 
ship over the ground at a speed of 12 m. per second in a 
direction 7 deg. north of north-east. At half-past one, 
with the screw in action, the man at the rudder was ordered 
to steer the airship towards the south-east ; that is to say, 
he was ordered to turn the vessel's length through 97 deg. 
This alteration was successfully accomplished, but the 
course over the ground was observed to be in a direction 
5 deg. east of north-east, or 12 deg. away from the course 
followed when the airship was allowed to drift with the 
wind. The speed of the vessel over the ground was found 
to be 12 m. per second, as before, but the anemometer, 
instead of being stationary, now indicated a of 
2-35 m. per second. The eight men at the crank handle 
were turning the screw at 25 r.p.m. Tests were continued 
until 2.35 p.m., when preparations were begun for the 
descent. As the aeronauts descended they shouted to 
some peasants beneath them, and asked where they were. 
Great joy was expressed when it was discovered that they 
were at Mondécourt, 10} kiloms. east of Paris, for that was 
the exact point at which they should have been, according 
to their route traced on the map. The landing was accom- 
plished at 3 p.m., with complete success, and three hours 
later the airship, deflated, had been packed into carts 
ready for return to Paris. The designer's thoughts 
turned at once to the use of an engine for driving his 
vessel. With an 8 horse-power steam engine, weighing 
75 kilos. per horse-power, he estimated that he would 
realise a speed of 22 kiloms. per hour, as compared with 
the 10} given by manual power. 








Frequency Standardisation in Paris. 


A Joint informal meeting of the Institution of Electrical 
Engineers and the British Section of the Société des 
Ingénieurs Civils de France was recently held in London. 
Mr. W. E. Bradshaw, supported by Major F. M. G. Du 
Plat Taylor, the President of the British Section of the 
French Society, was in the chair, and he introduced 
Monsieur P. Rieunier, Who had made a special visit from 
Paris to introduce the subject to be discussed, namely, 
“The Standardisation of the Frequency of Electricity 
Supply in Paris.” Monsieur Rieunier, for whom Mr. R. A. 
MacMahon acted as interpreter, exhibited a cinemato- 
graph film illustrating in a series of changing charts the 
manner in which the problem of standardising the fre- 
quency to 50 cycles in the Paris area was carried out. 

On July Ist, 1919, he said, the frequencies and the 
installed capacity of the supply companies’ power stations 
in the Paris area were as follows :— 

Per cent. of 


Frequency. kW total 
output output. 

25 157,250 35 

41% 170,500 38 

50 76,200 17 

534 48,000 10 

451,950 100 


Even before the end of the war it had been decided to 
standardise the frequency at 50 cycles per second, and on 
July Ist, 1919, the power stations of the Paris area were 
grouped for administrative purposes into two companies 
only. The outstanding features were :—(1) They were all 
steam stations; (2) they were all in an unsatisfactory 
state, owing to intensive running during the period 1915- 
1918; (3) the few units that had been more recently 
installed could not be compared in size with the large 
American units that had been constructed during the 
war; (4) the buildings were inadequate for large modern 
generating plants. 

The programme adopted for the replacement of these 
stations and for the general utilisation of the natural 
resources of France might be summarised as follows :-- 
(a) To build in Paris, or within a radius of 6 miles, large 
modern generating stations, having boilers with an evapo- 
rating duty of at least 55,000 lb. to 65,000 lb. of water 
per hour, working in conjunction with generating units 
of a minimum output of 40,000 kW ; (b) to take advantage 
of the extra-high-tension plant now available, to inter- 
connect the new stations, and, further, to connect them 
with the hydro-electric stations, of the Central Plateau ; 
(c) to create a national network at 50 cycles, from which 
the electrification of the railways could be carried out with 
continuous current at the highest voltage commercially 
practicable. 

The economic side of the problem was :—({1) France 
imported every year one-third of the total tonnage of coal 
consumed. It was therefore expedient to reduce the con- 
sumption either by installing new and more economical 
generating sets or, better still, by harnessing waterfalls. 
(2) The price of the kilowatt-hour delivered in Paris from 
the hydro-electric stations of the Central Plateau by a line 
at least 190 miles long at a voltage of 120 kV would be 
equal in price to the kilowatt-hour generated there by 
steam stations. (3) The first stations erected for supplying 
the Paris area were those in the Central Plateau, because 
they would be the nearest and also because they would 
attain their full output in winter when the demand from 
the Paris area was at its maximum. (4) In order to obtain 
current generated by hydro-electric stations for the Paris 
area all the year round, it was only » once the 
area was connected to the Central Plateau, to interconnect 
the latter with the hydro-electric stations which derive 
their water supply from melting snow and ice, such as 
those in the Alps and the Pyrenees, the former having 
their maximum output in the winter and the latter in the 
summer, (5) The interconnecting trunk lines would, at 


the same time, feed the railway network, thus facilitating 
the electrification of the heavier traffic lines. 








Instead of having, as in England, a grid or ring round the 
country into which generating stations, built on the most 
favourable sites for coal and water, could feed their 
output, France had a series of lines radiating from the 
principal centres of consumption. The main trunk lines 
coming from the hydro-electric station areas fed into those 
centres, and, if required, the lines could be utilised for the 
transmission of steam-generated current back to the hydro- 
electric areas, Generation in the coal-mining areas had not 
yet been actively developed. As recent experience had 
shown, the richest coal-mining area in the North was too 
vulnerable to allow the life of the Capital to depend upon it. 

The standardisation had been carried out in accordance 
with the following principles:—The existing forms of 
current supply were being maintained, three-phase, two- 
phase interconnection being carried out by means of appro- 
priate transformers between the new 60-kV network and 
the existing distributing network. In Paris the two- 
phase to continuous current liaison was effected by means 
of new and larger rotary units or by mercury arc rectifiers. 
The cables, transformers and all inside installations remain 
a On the network all motors were 
rep either by new or second-hand motors having twice 
the number of poles, problems in connection 
with the driven machinery did not therefore arise. On 
the 41$ cycles network, in the majority of cases all motors 
were kept in service and the mechanical units to which 
they were connected were to deal with a 20 per 
cent, increase of speed, either changing the pulleys in 
belt transmission cases or by c ing the gears of centri- 
fugal pumps, or, if necessary, by c ing the pumps 
themselves. Special steps were taken in connection with 
lifting gear and other apparatus of a similar nature. The 
retention of these electric motors was possible because 
it had been the general practice to manufacture them in 
50-cycle frames, and consequently the rotating portion 
was only speeded up to the figure for which it was originally 
designed. On the 534 network the only machines which 
necessitated any modification were those used in connec- 
tion with centrifugal pumping plants. 

Mr. Roger T. Smith said the film was a little startling 
as a revelation of the pace of conversion, and the members 
of the Central Electricity Board present must have envied 
the success of the French engineers. It was really a ques- 
tion of whether an entire national changeover was worth 
while, for there must be large industrial districte—espe- 
cially coal-mining districts—in which the changeover was 
a doubtful proposition. It was interesting to note the 
way in which the Pyrenees, with a number of small lakes 
at different levels, had been developed, and he wondered 
how Monsieur Rieunier viewed the Mediterranean district, 
where there were long transmission lines linking scattered 
consumers on 25 periods. Could the cost of changeover 
be recovered within, say, two generations ? 

Mr. W. E. Highfield thought it was wrong to suggest 
that this extraordinarily creditable piece of engineering 
was finished with and forgotten. It was a model of skilful 
organisation. The question of frequency change had been 
tackled by England and France, and, he believed, Japan 
and the U.S.A. were contemplating the problem. 

Mr. J. W. Beauchamp asked how the growth of supply 
had been handled during the changeover. 

Mr. A. F. Harmer said the changeover from 25 to 50 
cycles was a question of organisation and spending money. 
It was where there was a slight change of periodicity of, 
say, from 60 or 55 to 50 cycles that there was a temptation 
to take risks, and it was then a matter of careful engi- 
neering. 

Monsieur Rieunier, in replying, said that in the change- 
over many more smal! motors were revealed than had been 
calculated for, and that was a source of much trouble. 
A great deal of difficulty was caused by the motors of 
calculating machines and similar apparatus, as these 
were generally of foreign manufacture, and new built-in 
motors also had to be imported with the franc at a par- 
ticularly low rate of exchange. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 





NATIONAL CERTIFICATES AND DIPLOMAS. 


Sir,—-With reference to your leading article of February 
26th on “ Technical Education in England, Scotland and 
Treland,”’ I should like to draw your attention to the 
wrong premises and unscientific methods of analysis 
which have led you to the conclusion that Scotland is 
“ consistently and decisively in advance of her sister 
nations.” 

A considerable proportion of the argument advanced 
is based upon the assumption that the ordinary certificate, 
higher certificate, ordinary diploma and higher diploma 
are in ascending order of merit, or, to particularise, that 
the part-time student who has completed his fifth year 
of study and takes the higher certificate examination is 
necessarily less advanced than the full-time student 
who has completed his second year of study and takes 
the ordinary diploma examination. In this connection 
it may be of interest to state that complete exemption 
from the Associate Membership examinations of the 
Institution of Mechanical Engineers may be gained on 
the results of the higher certificate examination, while 
none is granted on the ordinary diploma examination. 

With but about four institutions in Scotland, as com 
pared with about 120 in England, preparing students 
for these examinations it is to be expected that the ratio 
of higher to ordinary certificate entries will be considerably 
greater in the former country and, therefore, that the 
percentage of total passes will be higher for Scotland 
than for England, since the really weak candidates have 
been eliminated in the preliminary examination. The 
actual percentage of passes bears this out, since, at the 
ordinary certificate examination about 50 per cent. 
of the candidates pass and, at the higher certificate 


examination, about 70 per cent. pass. In any case, to 
base comparisons on overall percentages obtained from 
different weightings in different examinations is unjusti- 
fiable, and the conclusions deduced therefrom are on a par 
with those obtained by considering the percentage of 
passes for the combined entries of, say, the Matriculation 
and Degree examinations of the two countries. 

Finally, to draw comparisons between the ratios for 
the two countries of the percentage of the total number 
of candidates in all grades of certificates and diplomas, 
who take the higher diploma is, I contend, absolutely 
meaningless, and when such are used to the detriment 
of English technical education, unfortunate. I note, too, 
that the comparison is extended to higher certificates 
with but little less discredit to this country. Perhaps 
it is sufficient to state that at least two English cities 
have each obtained more higher certificates than the 
whole of Scotland. In saying this I wish in no way to 
minimise the value of the Scottish educational system, 
for which, indeed, I have a great admiration, but to 
protest against the unfair criticism of English educetion 
made in your columns. 

H. Scnorre cy, Hon. Secretary. 
Association of Technical Institutions. 
Loughborough, March 8th. 





JOHN HENRY HAMILTON. 


Srm,—May I be allowed to pay a tribute in your columns 
to my old friend, competitor and rival, John Henry 
Hamilton, whose passing away you generously noticed 
last week ? 

Hamilton and I were the last of the early pioneers 
of the internal combustion engine. Now he is gone | 
think I am the only one left of those who, in this country 
laid the foundation of the gas engines and later of the 
crude oil engines. 

He had left Sterne’s drawing-office, in Glasgow, when | 
went there as a very junior draughtsman, but he left 
behind him a record of work not only there, but at 
Anderson’s College, which caused great admiration and 
predicted great things for the future. After about six 
months I left Glasgow for adventures in engineering of 
my own, and my personal contact with Hamilton did not 
begin until some time later, when we each found we were 
working in the same field—gas engine building, designing 
and inventing, &c.—but during all our subsequent difficul- 
ties and successes we were friends, keen on our own job 
and each doing his best to forward his own business. 
I always found Hamilton a gentleman, honest in competi- 
tion and straight in all his dealings. As a man I admired 
him for his sincerity and thoroughness in everything he 
undertook. 

As an engineer no praise high enough can be given 
him; he was lominant not only in Great Britain, but 
elsewhere, in the design of the large gas engine, and although 
German engine builders were much boomed here during 
the era of the large blast-furnace gas engines, Hamilton 
was making such engines successfully on his own line. 
Tt was a pity he was so shy and reticent. I do not recollect 
that he ever spoke at any engineers’ meeting or read a 
paper at any of the engineering societies. In fact, he was 
the opposite of our modern publicity engineers, whose 
names are to be seen on the list of officials of some of our 
engineering societies. Later in life, when the gas engine 
fell out of demand, he began designing and building crude 
oil engines, and his last effort—and a magnificent effort 
too—was his 1000 horse-power horizontal engine fixed 
in the Fen district. 

He possessed robust individuality and high courage, 
and these he carried right through to the end. 

Peace be to his ashes. 

Hvuexu CAMPBELL. 

Atlas Ironworks, Blackburn, March 7th. 


[We take the opportunity presented by Mr. Campbell's 
letter to correct an overstatement which was made in 
our memoir of Mr. Hamilton. During the War the Premier 
Gas Engine Company, Ltd., produced crank shafts and a 
considerable number of small parts for Rolls-Royce engines, 
but no complete engines, as our words implied.—Ep. 
Tue E.] 


WLRELESS TELEGRAPHY, 

Six,—In the obituary notice of Professor Ernest Wilson 
in your last issue, it is stated that when Marconi introduced 
his method of wireless telegraphy to Sir William Preece, 
on being requested to do so, “ Wilson made on the terrace 
at King’s College the first trial of the apparatus in this 
country.” This statement is incorrect. The first trials 
were made on the roof of the General Post Office. 

H. R. KEMPE 
(late the Electrician to the Post Office). 
Betchworth, March 5th. 








A PAPER on the corrosion of iron pipes by underground 
mine waters was read before the Manchester Geological 
and Mining Society by Mr. N. Simpkin. In it he described 
how a flame was occasionally ignited at the end of the 
discharge from the pumps and was assumed to be due to 
an accumulation of hydrogen. Analysis showed that the 
water contained appreciable quantities of ferrous sulphate, 
ferric sulphate, and aluminium sulphate. It was also 
found that when a piece of steel pi ing was placed in the 
water, bubbles of gas could actually be seen being liberated 
by the action of the acid on the pipe. The remedy for the 
trouble was found in lining the piping with bitumen and 








adding lime to the water. 
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WORKSHOPS OF SULZER 


BROS. AT WINTERTHUR 








New Workshops at Sulzer Bros. 
Winterthur Works. . 


Ow1ne to developments in oil engine construction and 
the continual increase in the size and power of the 
engines which the firm constructs, Sulzer Brothers a few 
years ago decided that the existing shops at the Winterthur 
Works had become too small, and the erection of new shops 
was begun. In the engraving above we illustrate the new 
buildings. On the left there is the oil engine erecting shop 
which has been placed with one side adjoining the bay in 
which the engines had previously been erected. The site 
of this new shop was originally occupied by older work- 
shops which had first to be demolished. In order to 
accommodate the work which had formerly been done 
there, the new building to be seen on the right of the 
engraving was put up. The work on this second building 
was started early in 1930, and it was taken over at the | 
end of that year. Its ground plan was determined by the 
site available, and it was built to take the fullest advantage | 
of the existing roads and railway lines. On the ground | 
floor are the pipe shops of the Diesel department. A | 
small part of this floor is also used as a finished store | 
for heavy pieces of machinery. The first floor contains | 
the finished parts store for lighter parts of oil engines, and 
on the top floor are the apprentice workshops. With the | 
occupation of this building, valuable room for machine 
tools in the existing oil engine shops became free. The | 
ground floor is served by several overhead cranes with a | 
capacity of 3 to 15 tons, and each of the upper floors has 
a 3-ton crane. Two lifts, capable of carrying 3 and 4 tons 
respectively, are provided for transporting material 
between the several floors. 

The construction of the building is somewhat unusual. | 
The framework is entirely of steel, columns and joists | 
being riveted together. The floors are designed for a | 
normal load of 410 Ib. per square foot, and consist of T- 
beams with the spaces between them completely filled 
with concrete, the whole being covered with small wooden 
blocks. The outer walls are not of brick, which is the 
more usual form of construction, but are of tongued boards, 
covered outside with asphalted cardboard, and finally | 
with double Eternit slabs. Inside the building the wooden | 
walls are covered with a fireproof material, and also lined 
with an ordinary brick wall up to a certain height. Whilst | 
this method of construction gives protection against fire | 
and resistance to the effects of weather, it also provides | 
better insulation than is obtained with walls of ordinary 
brickwork. 

In October, 1930, after demolition of the older work- 
shops referred to above, the building of the new erecting 
shop was started. It is 317ft. long and 98$ft. broad. | 
The rails for the overhead cranes are 59ft. above floor level, 
the distance between them being 88}ft. Each crane has 
two sets of lifting gear, one of 75 tons and the other of 
10 tons capacity. The crane rails in the old shops project 
into the new building, allowing the easy transportation 
of material by the cranes from one building to the other. | 
On the wall opposite, below the overhead cranes, are two 
10-ton bracket cranes with a reach of 33ft. The lifting 
gear of all cranes is fitted with Ward-Leonard control. 
The total height inside is 75ft. 

The foundation for the test bed in the new building 
consists of one block, 197ft. long, 52$ft. broad, and 13ft. 
thick, and contains socketed girders to which engines | 
under test are bolted down. 

The outside walls of this building are constructed in 
exactly the same way as those in the other building men- 
tioned above, except that there is no brickwork inside, | 
such as is provided in the other building to diminish the | 
risk of fire. The construction of the outer walls with | 
wooden boards and Eternit is principally advantageous 
in making the building flexible to a certain extent, so that 
it is not affected by any slight movements imparted to it 
when the cranes are in motion or are being started and 
stopped. The roof consists of tongued boards covered 
with several layers of asphalted cardboard and a layer of | 
gravel. This class of roof has proved very satisfactory 
in the old workshops. 

Great importance was attached to providing good light, 
and consequently, as can be seen in the illustration, 
windows have been provided along each building in a 
practically continuous row. There are also skylights, 
so that sufficient light falls everywhere during the day. 

Both buildings, in their simple form, make a very good 





impression, and the red Eternit covering is pleasing in 
appearance. The ground round the buildings is laid 
with stone sets or asphalted, to enable the electric trans- 
port cars to move quickly and free from shock. 








Oil Locomotives and Steam 
Locomotives Compared.* 
By G. STRACHAN. 


WITHIN recent years a new rival to the steam locomotive 
has sprung up in the Diesel locomotive. 

The extraordinary success achieved by the motor road 
vehicle in all parts of the world naturally led railway 
engineers to make an attempt to apply an internal combus- 
tion engine, preferably the Diesel, to railway service. 
Actually, motor locomotives of moderate power and speed 
have been used for twenty-five years past for the transport 
of light loads, but in so far as heavy long-distance traffic 
is concerned, the problem of utilising Diesel power in a 
rational manner for traction purposes was one that pre- 
sented many difficulties. 

The year 1913 witnessed the completion in Germany 
of the first large-sized Diesel locomotive. Its design 
embodied the fundamental error of coupling the engine 


| direct to the driving axles, a system that does not allow 


of the indispensable degree of adaptability to varying power 
requirements. Nevertheless, this unsuccessful locomo- 
tive marked an important advance in the gradual evolu- 
tion of the present-day Diesel locomotive, in that it was 


| recognised, as a result of the trials, that it was necessary 


| (1) to secure adequate starting torque, (2) to start the 
Diesel engine light, i.e., when uncoupled from the driving 
axles, and (3) to secure the degree of acceleration and 
adaptability required in railway service by interposing a 
flexible transmission medium between the engine and the 
| driving axles. 

On the strength of experience gradually won, Diesel 
| locomotives have been built with increasing frequency, 


| so that at the present day a considerable number of both 


the geared and the electric transmission types are already 
to be found in operation in European and other countries, 
thus enabling a conclusive comparison to be made between 
the new system of locomotion and the old-established 
steam engine in respect of working properties and economy 
of operation. 

The application of the Diesel engine to rail traction 
sets the designer special tasks.” The overall height of the 
locomotive being limited by the loading gauge of the rail- 
way, it becomes necessary to restrict the height of the 
Diesel engine as far as possible, the more so as the engine 
compartment must afford sufficient head room above the 
engine to give easy access to the valves located in the 
cylinder head, and to the gear actuating them. In regard 
to length also the design must be extremely compact, in 
order to avoid excessive locomotive length or excessive 
overhang. Low weight, perfect balancing of the moving 
masses, with consequent shockless running, complete, 
smokeless combustion, good silencing of the exhaust, and 
silent running of the engine are obvious requirements of 
railway service. In the present state of Diesel engine con- 
struction, all these requirements can be adequately met. 

A very interesting comparative test over a distance of 
over 3100 miles has been carried out in Russia between 
two Diesel locomotives of equal power, but built on 


| different systems, one being of the geared type, while the 
geared 


other was equipped with electric transmission. The 
locomotive hauled a load 5 per cent. in excess of that of the 


| Diesel-electric locomotive, while the fuel consumption, 


reckoned on a ton-mile basis, was found to be about 10 per 
cent, less for the geared locomotive, speeds being equal. 
An entirely different system of power transmission is 


| incorporated in a 4~6—4 Diesel locomotive that is at present 
| being tested by the German Railways. Here the 1200 H.P. 


Diesel engine is direct-coupled to a compressor producing 
compressed air at 7 atmospheres, which, after having been 
heated to about 320 deg. Cent. in a preheater by means of 
the engine exhaust, is utilised in ordinary steam engine 
cylinders fitted with piston valve gear. The weight in 
working order amounts to about 125 tons, and the maxi- 
mum speed is 50 m.p.h. 


* From a paper read before the Locomotive and Carriage 
Institution, London, November 28th, 1931. 








Comparing the steam and the Diesel locomotive, it is 
proposed to review the respective advantages and draw- 
backs of the two types from the three main view-points 
of (a) general suitability for railway service, (b) reliability 
in operation, and (c) running economy. 

In order to lay claim to suitability for railway service, 
a locomotive must be able to haul trains reliably at certain 
predetermined speeds over lines presenting varying 
characteristics, on the level and on up and down gradients. 
This requirement involves a continuous change in operat- 
ing conditions, to which the locomotive must be able to 
respond quickly and automatically. This property the 
steam engine possesses to an unsurpassable degree, but 
not so the Diesel engine. The latter has but a com- 
paratively small overload capacity, and its torque remains 
approximately constant, irrespective of the number of 
engine revolutions. It therefore becomes necessary to 
interpose a transmission medium between the Diesel 
engine and the driving wheels, in order to secure the 
requisite flexibility of operation. Therein lies the funda- 
mental difference between the steam and the Diesel 
locomotive. The means of transmission are intricate and 
expensive, increase the weight, and absorb part of the 
power output of the Diesel engine. 

The electric system of transmission has hitherto been 
most frequently applied, possessing as it does an adapt- 
ability to varying working conditions closely approaching 
that of the steam locomotive. On the other hand, the 
electric system is heavier and more expensive than any 
other system ; moreover, owing to the double transforma- 
tion of energy involved, the overall efficiency of the system 
is not so 

Mechanical | transmission by means of change-speed 
gearing has so far been frequently applied to low and 
medium power units, but has been rarely used for really 
heavy duty. This system is doubtless particularly well 
suited for low powers, but Krupp’s experience goes to show 
that gearing can be successfully used on the heaviest loco- 
motives. This claim is substantiated by the result of the 
comparative tests, already alluded to, that were made in 
Russia between a geared Diesel locomotive and a Diesel- 
electric locomotive, where the former proved to be capable 
of hauling a load heavier by 5 per cent. on a fuel con- 
sumption lower by 10 per cent. per horse-power hour. 

Hydraulic transmission has also been tried, but the 
results obtained in connection with high-power units have 
not been encouraging. 

In spite of the complications resulting from adoption 
of some system of power transmission, the Diesel loco- 
motive satisfactorily meets all legitimate demands on a 
locomotive. It can be used to equal advantage for hauling 
either goods trains or express passenger trains, as well as 
for shunting work. In regard to maximum unit power 
about 2500 H.P., in the case of European locomotives—the 
Diesel engine is ‘fully able not onfy to compete with, but 
to s the steam locomotive. In cases calling for 
exceptionally high power, two Diesel engines can be 

ily accommodated on a locomotive. 

The outstanding advantage of the Diesel locomotive 
lies in the high thermal efficiency of its engine and in its 
low fuel consumption. Measurements taken with Diesel 
locomotives both on the test bed and in actual operation 
on the road go to prove that an overall efficiency, from 
piston to rail, of from 25 to 30 per cent. can be relied 
upon. With a steam locomotive of the most recent types, 
the corresponding figures, from boiler to rail, are only 
8 to 11 per cent. 

The fuel consumption of, the Diesel engine per unit of 
power output under average conditions amounts to only 
about one-sixtht of that of asteam locomotive. The actual 
saving in cost of fuel, however, is not in the same propor- 
tion, as fuel oil is dearer than coal. Assuming oil to cost 
as much as three times the price of coal, the cost of fuel 
for a Diesel locomotive will still be only half of the fuel 
cost for a steam locomotive of equal power. 

In the actual state of development, the commercial 
success of Diesel locomotive operation depends upon a 
favourable ratio of the respective prices of oil and coal. 

The working conditions and fuel costs obtaining in the 
service of the various railway systems differ so widely that 
an exact comparison is impossible without intimate know- 
ledge of these conditions. Actual experience has shown. 
however, that the adoption of Diesel traction brought 
about a saving of 29 per cent. in Russia and 34 per cent. in 
the United States, as against the operating costs of the 
steam locomotives formerly used. In making these com- 
parisons, all costs for fuel, lubricating oil, engine shed and 
repair shop workers, supervision, overhaul, depreciation. 
interest on capital outlay, &c., have been duly taken 
into account. 

Water is merely required for cooling purposes, and only a 
comparatively small quantity of fuel need be carried on 
long runs. The Diesel locomotive thus has a far greater 
radius of action on one filling than a steam locomotive, 
enabling it to cross deserts and other arid and undeveloped 
regions. It is almost immediately ready for use when 
required, is able to run equally well in either direction, and 
stresses the track much less severely than a steam loco- 
motive, owing to the absence of reciprocating masses. 
The exhaust gases are nearly smokeless and odourless 
and give off no sparks. 

Against all these advantages of the Diesel locomotive 
must be offset one serious drawback— its high purchasing 
price—which may run to two or three times the price of 
a steam locomotive of the same power. Comparing the 
two main types of Diesel locomotives with each other, it 
will be found that the Diesel-electric type is about 10 per 
cent. dearer than the geared Diesel locomotive. The 
period of useful life of steam and Diesel locomotives is 
about the same. 

The trend of future development of the Diesel locomotive 
must therefore be towards a reduction of price by simpli- 
fication of the design of engine and transmission system. 
While the utility of the principle underlying the conception 
of the Diesel locomotive is no longer open to question, 
potentialities as regards development of design are by no 
means exhausted. Just what form of construction and 
what improvements will yet be evolved cannot be pre- 
dicted with certainty, and all that can be said at present 
is that certain essential simplifications are being investi- 
gated, which, it is hoped, will lead to practical results. 


+ [A [Aseuming the relative calorific values of oil and coal as 
10: 8 we find this estimate difficult to follow.—Ep. Tus E.] 
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If these expectations materialise, the Diesel locomotive 
will be enabled not only to compete successfully with the 
steam locomotive, but to take over the duties of the all- 
electric locomotive, of which it possesses all the practical 
advantages, while avoiding the attendant disadvantages 
of being dependent for current on a central power station. 
Being able to do without power stations, transmission lines, 
transformer sub-stations, and all the other appurtenances 
of all-electric railway operation, Diesel traction would be 
cheaper by half than the latter. 

All these advantages, practical and commercial, are of 
such outstanding importance that the future of the Diesel 
locomotive would appear to be fully assured. Since the 
obstacles of a technical nature have for the ter part 
been surmounted, there is no reason to doubt that the 
expected developments will result in a satisfactory solu- 
tion of the financial side of the problem. 








The Early History of Magnetism. 


A LECTURE of unusual merit on “‘ The Early History of 
M: tism,”"’ was delivered on Wednesday, March 2nd, 
by Mr. J. B. Kramer, before the Newcomen Society at the 
Birmingham British Industries Fair. It would be possible, 
Mr. Kramer said, to fill a small library with books in which 
the story of the magnet was told, but it was surprising 
how many scholars were satisfied to perpetuate each other s 
errors. Quite a host of writers in early times, as well as 
of late, claimed that the Chinese were the first who had 
knowledge of magnetism. They even went so far as to 
say that the Chinese used a magnetised needle as a com- 
pass over 4500 years ago. Definite references could, how- 
ever, be given showing that the Greeks discovered magnet- 
ism independently. 

The supernatural powers ascribed to the magnet stone 
by the ancients right up imto the Middle Ages were too 
numerous to relate. In medicine the magnet stone played 
an early and unfortunate réle. It had curious applications 
as a therapeutical agent for healing and curing the diseases 
of the body and the mind, which lasted well into the 
Middle Ages. It was applied, for instance, in the form of 
a potion, consisting of powdered magnet stone mixed with 
milk and administered for curing sterility. The people 
of East India declared that loadstone taken internally in 
small quantities preserved youthfulness, and for that 
purpose a certain king—Zeilam—ordered his cooking 
utensils to be made of magnet stone. Physicians of repute 
prescribed it seriously as a remedy for headaches and 
nervous diseases. It was believed to be a great remedy 
against eye troubles and shortsightedness, because of its 
power of attraction. It was commonly applied for drawing 
out inflammations and gross humours or as a plaster for 
wounds. 

As to the serious interpretation of magnetism by the 
Early Greek and Roman philosophers, Thales, of Miletus, 
yave the first explanation of magnetism. Thales accredited 
the attraction of the magnet stone to a primeval cause, 
which most resembled a soul, and he concluded that 
because both amber and the magnet stone incited objects 
to coition that even the apparently lifeless must possess 
a soul. That conception was long upheld; in fact, right 
up to a.p. 1600, when the celebrated Gilbert published his 
* De te,”’ in which he clearly advocated the same 
theory. Then came a school of natural philosophers who 
disagreed with the theory, but which held that some- 
thing extremely subtle must issue from the magnet and 
flow into or penetrate iron pores and atoms, thereby 
causing mutual attraction. The amount of detail contained 
in these remarkable ancient conceptions and definitions 
of magnetism were of the greatest interest even to-day, 
as they almost pointed in principle to the most modern 
magnetic theories, such as the electronic interaction at a 
distance and the interspace conditions which exist between 
a magnet and a piece of iron placed in close proximity 
to it. 

Summing up the state of knowledge at the end of the 
first 600 years, after the discovery of the magnet stone in 
Asia Minor, Mr. Krammer said that its immediate develop- 
ment was the beginning of mystical and occult exploita- 
tion by the Ancients of the East, but not a le result 
of the investigations had survived the cold light of sical 
science. Only fragments of short chapters of Greek 
philosophers on their views on the action of magnetism 
were available, and they neither contained records of 
definite progress or valuable positive knowledge. It 
remained therefore for three great men to give to the world 
during the next 1600 years tangible inspirations and a 
useful technical guide, leading to definite and positive 
knowledge concerning the secret force of magnetism, 
and these men were Titus Lucretius Carus, a Roman poet ; 
Peter Peregrinus, a Latin Crusader ; and William Gilbert, 
an English physician. 

Subsequent portions of the lecture covered the early 
interpretations and first applications of magnetism up to 
the thirteenth century 4.D., the first experimental re- 
searches on magnetic properties by Peter Peregrinus, of 
Marincourt, 1269 a.pv.; the magnetic compass between the 

thirteenth and the sixteenth century; and the writings 
of William Gilbert. 








HINGED wood crossarms have been adopted for the 
119-5 mile er transmission line which connects from the 
hydro-electric development to the Rivermines 
sub-station of the Union Electric Light and Power Com- 
pany (Mo.). Wood arms were selected because service 
requirements demanded better performance than that 
usually obtained with double-circuit lines supported by 
all-steel structures. The arms were hinged to the steel 
structures because of cost considerations. With this form 
of construction the forces applied to both arms and 
towers when conductor wires break are much lower than 
with rigid arm towers. Consequently, the cost of such 
towers is from 15 to 20 per cent. lower than for rigid 
arm towers. Tests showed that with these arms and eleven 
insulator units, the line insulation is equivalent to that 
obtained with from seventeen to twenty-three units 
on steel arms. The design of the arm involved the develop- 
ment of a suitable clamp for the tension member. 


Provincial Letters. 





THE MIDLANDS AND. STAFFORDSHIRE. 
(From our own Correspondent.) 
Indistinct Outlook. 


InpusTRY in the Midlands and Staffordshire is 
no more animated than it has been for months past, and 
though it is believed in many circles that the recent Indus- 
tries Fair will provoke increased activity at the works in 
the near future, there is little or no evidence as yet of trade 
improvement. Although a large number of inquiries are 
coming into the district from foreign agents, seeking the 
assistance of British manufacturers for trading under 
royalty or licence, many of the propositions are rted 
to be anything but attractive. A number of Midland firms 
are closely examining the ition, however, and are 
hoping that some business will result. Generally speaking, 
the future remains very uncertain, but there are many 
firms, more particularly in the lighter branches of trade, 
who have taken encouraging orders during the past fort- 
night, and for whom prospects are brighter than before 
the Fair. The local hardware, hollow-ware, ironmongery, 
and electrical trades are all inclined to pick up, but in the 
heavy engineering industries a state bordering upon 
inertia still persists. Producers of iron and steel find 
business very dull. There has been no quickening of the 
rate of absorption, and stocks are accumulating at many 
of the works. The change over to tarifis has left the 
market unaffected. So far, they have brought about 
hardly any change in the price relation of home and 
foreign iron and steel. Continental manufacturers are 
competing as keenly as ever for business, and the only 
reason they are not meeting with much success is that users 
have accumulated large stocks obtained on advantageous 
terms some weeks ago and have no orders to give out. 
Native iron and steelmasters are inclined to await further 
tariff developments before committing themselves very 
far ahead, and up to now little business is reported as 
having been done for the second quarter of the year. 
The advisory committee, which is to examine in detail the 
case for development of the tariff scheme, has now begun 
work. Uncertainty as to the future of iron and steel 
naturally acts as a deterrent to business. It is certain 
that the 10 per cent. duty will not keep out the steel half- 
products which have been imported in such large quantities 
of late. Even if the full penalty were added to late foreign 
prices, they would still be below those of native steel- 
masters. While some large concerns have considered it 
worth while to increase their stocks of imported products, 
pending the decision of the Advisory Committee, smaller 
consumers are waiting to see how the issue goes. Midland 
producers of iron and steel have made no movement 
towards either higher or lower selling prices, and at the 
time of writing quotations are substantially as named last 
month. It has to be admitted that there is insufficient 
business passing to form any real test of market values. 


Iron Stocks Increasing. 


Midland blast-furnaces are producing more iron 
than the market is absorbing, and stocks at furnaces are 
growing, in some cases alarmingly. The market remains 
flat and specifications, alike from the heavy and light 
foundries, are coming along very slowly. As yet there has 
been no improvement in the light castings trade, which 
provided such a good market for Midland foundry irons 
some time back. Heavy engineering users of raw iron 
report that trade is as dull as ever. A few fortunate 
smelters are disposing of their output week by week, but 
at some of the Northamptonshire furnace yards there are 
very heavy stocks. There appear to have been very 
few contracts negotiated to cover the current quarter, 
consumers not being in a position to gauge their probable 

uirements. The Staffordshire forges are doing very 
little work, and sales of forge material are few and far 
between. Values are firmly held at the Association fixed 
level. Derbyshire and North Staffordshire No. 3 foundry 
is £3 6s., with forge £3 Ils. Northamptonshire foundry 
is £3 2s. 6d., and forge £2 17s. 6d. There are a number of 
blast-furnacemen in this area who consider that with fuel 
prices rising against them the first opportunity of raising 
the level of pig iron selling prices should be taken. It is 
realised, of course, that in the present state of demand 
such a procedure is hardly possible, but makers do not 
hesitate to make known that in their opinion present 
selling prices do not allow of a sufficient margin ol profit. 
They are quite concerned as to the fuel situation. The 
majority of sellers do not quote less than 13s. a ton at 
the ovens, and in some cases 14s. 6d. has been mentioned 
for good quality Yorkshire blast-furnace coke. Users fail 
to see how they are to pay these prices and sell their output 
at present rates. 


Steel Depression. 


The steel trade is unrelieved from the late 
depression, and business in all branches is at a low ebb. 
Makers of heavy steel meet with little success in their 
efforts to obtain specifications for joists, sections, and other 
material used in the structural and kindred industries. 
Midland engineers take a fair share of the available orders. 
They are able to book a few small contracts, but, as a rule, 
profits are cut to a fine limit. The basis prices of finished 
material are unchanged at £8 7s. 6d. for angles, £8 15s. for 
joists, and £8 17s. 6d. for plates, subject to rebate in each 
case to those purchasers who confine their buying to 
British steel. In the half-products branch, Continental 
competition has become keener and native steelmasters 
have difficulty in securing orders against the cut rates 
being quoted by foreign-agents. The prices that have ruled 
since last year still apply nominally in the case of English 
billets, but there is no volume of business to substantiate 
them. Re-rollers of steel ask £6 10s. to £6 12s. 6d. for 
re-rolled bars and £7 5s. upwards for all-British bars. 
They assert they cannot profitably lower these rates. 
Despite the 10 per cent. tariff Continental houses are 
offering 2in. billets at £4 10s. It is claimed that offers 
of £4 9s. 6d. would be accepted. Merchant bars can be 





had at £5 68. to £5 8s., delivered Birmingham. The 








ce of stocks of foreign steel in the district is, 
owever, an 0 le to business, and merchants’ offers 
of supplies at the above rates are declined. Apart from 
a few fines, ices fail to tempt consumers. There is 
little or no spectiative buying, pew: | the market is generally 
apathetic as regards foreign material. 


Staffordshire Bar Iron. 


There is no alteration in the unsatisfactory 
ition ruling in the Staffordshire finished iron trade. 
usiness continues on a small scale, and makers find it 
as difficult as ever to keep the mills at work. Makers of 
best grade iron and of iron tube strip are better placed 
than those producing Crown or common bars, but that is 
little satisfaction to ironmasters who, at the opening of 
the year, had visions of greater activity. If truth is to 
be told, few firms are as well off for work as they were 
when the year opened, and the past quarter has been less 
productive than its predecessor. Basis prices are steady 
at £12 for marked bars, £10 10s. to £10 12s, 6d. for strip, 
£9 5s. to £9 15s. for Crown bars, and £8 7s. 6d. for nut 
and bolt and fencing bars. Large tonnages of Belgian 
No. 3 iron are still being worked up in this district, but as 
stocks are rather heavy, little new business is being 
given out. 


Galvanised Sheets. 


Demand for galvanised sheets has not been 
maintained, and although some of the mills are still fairly 
well placed for business, there is ample room for im- 
provement in the industry in general. Output is in 
excess of demand, and once again this is having ite effect 
upon prices. Though £9 10s. per ton still remains the 
general level of quotations for 24 gauge corrugateds, there 
are mills willing to accept slightly less for large tonnage 
orders. Some of the mills which have been asking 
£9 12s. 6d., and even £9 15s., are now reported to be willing 
to accept £9 10s., as they are anxious to keep activity 
unimpaired at the works. Many recent Overseas inquires 
have not developed into concrete business, and sheet 
rollers’ eer this direction have not been 
realised. The orders cOming to hand are for the most part 
on the small side, and they are soon executed. The home 
demand is maintained at recent levels, for which the sheet 
trade is thankful, though it provides for but a relatively 
small output. 


Scrap. 

There is no improvement in demand for iron and 
steel scrap, and merchants who canvas the consuming 
works are offering supplies at lower prices, without, 
however, inducing much business. There is said to be no 
sign of development in this branch of the market, stocks 
at works being more than sufficient to cover anticipated 
requirements for some little time ahead. Some of the 
works which recently requested the suspension of de- 
liveries are not yet in a position to cancel these instructions. 


Motor Engineering. 


Although the automobile engmeering industry 
on the car side remains quiet, there has been a distinct 
improvement of late on the commercial vehicle and omni- 

side. At Birmingham, Coventry, and Wolver- 
hampton the situation leaves considerable room for 
improvement, but it is something to be able to point to 
one department in which progress is being made. A local 
firm of heavy vehicle makers has just received some wel- 
come repeat orders, and there are said to be a number of 
encouraging inquiries in circulation. In the private car 
branch, business is unevenly divided, and demand is best 
in the departments given over to the production of 
machines of low horse-power. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER. 
A University Survey of Industry. 

LANCASHIRE’S ing industries in general, 
as well as the important textile machinery branch, are 
to be the subjects of a carefully directed survey by the 

t of Commerce of Manchester University. 
ing its vicissitudes during the past ten years, 
industry is still the dominant branch of 
economic activity, and it is natural that the 
Department of Commerce should select the cotton iadustry 
as the subject of its first survey. This work has now been 
completed, and it is not expected that the t's 
report on the conclusions reached will be long delayed. 
Research work into other fields is to be continued duri 
the next three and textile engineering, genera 
engineering, cociatalte and chemicals manufacture, 
all of which represent important sections of industrial 
life in Lancashire, will come within the scope of the 
Department's inquiry. Labour conditions in the industries 
mentioned, with particular reference to changes in the 
supply and demand, during recent years, occupy 4 
prominent place in the programme of research work, 
whilst attention will also be directed to a study of the 
structure and operation of the various industries, the 
influence of amalgamations upon production costs, 
output and prices, and em loyment coming in for investi- 
gation. A third subject of inquiry is concerned with an 
economic analysis of public utility undertakings in 
Lancashire, and electricity supply in relation to the 
national “ grid " scheme is obviously an important subject 
of investigation, 


Notwi 
the cotton 
Lancashire 











Non-ferrous Metals. 


Mixed conditions have ruled in the markets for 
non-ferrous metals during the past week, and whilst both 
copper and lead have recovered part of the ground that 
was lost a week ago, tin and spelter have receded further. 
The extremely low prices that were ruling in the copper 
market during part of the week resulted in an improved 
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turnover in the metal. Much of this business was of a 
speculative character, although, on the other hand, sales 
to cable makers and other industrial users have contributed 
to the tonnage that has been disposed of during the week. 
Standard brands of copper are dearer on balance to the 
extent of about 30s. per ton. A fair degree of recovery 
was registered on the tin market at one time, but there 
has since been a sharp fall from the highest touched. 
Compared with a week ago foreign tin has declined by 
almost £5 per ton. There has been no special feature 
about the demand for this metal, business d the 
week having been only on a moderate scale. has 
touched new low levels, at which some m of buyi 

interest was layed, and after pay sean decline of 
the previous week quotations have Be whiony J to the extent 
of about 15s, per ton. The call for spelter from the 
principal consuming industries is little, if better 
than it has been for some time, and a further f of about 
2s. 6d. per ton has been experienced during the past week. 


Tron and Steel. 

The tone of the iron and steel markets this week 
in the Lancashire area has been rather less 
and sellers seem inclined to take a brighter view of 
prospects. A rather better movement of foundry iron, 
after a quiet spell which has lasted nearly three months, 
has been in evidence, and one or two contracts have been 
booked this week for delivery over the next four months 
or 80. Deliveries into consumption continue to be main- 
tained at a fairly satisfactory level. Prices are firm at 
67s. per ton for Derb; 8 and Cleveland 
No. 3 iron, 65s. 6d. for Northamptonshire, 87s. for Scottish, 
and 81s. for West Coast hematite, all delivered Manchester 
or equal distance. The bar iron trade is slow still, with 
Lancashire Crown quality bars at £9 15s. per ton and 
best bars at £10 5s. Lancashire constructional engineers 
are understood to be handling more inquiries, and are 
hopeful of securing more orders before long. In the 
meantime, the majority of them are extremely short of 
work and steel buying from this direction is on a very poor 
scale indeed. The demand from ive aitibaes ened and 
boilermakers is very odie, orders for plates and 
other materials are being placed sparingly and only 
against the few orders that are on the books. 


BaARROW-IN-FURNESS. 
Hematite. 

There is no appreciable change in the hematite 
pig iron market as yet, and as stocks : still remain substantial 
there is not much ch of i duction at present. 
There is a tendency for inquiries to develop, and it is 
rumoured that America may at last become a customer. 
Up to the present America has not been tempted to any 
extent by the rate of exchange, and it is not likely that 
she will become a customer until there is a definite revival 
of trade in the States. The same remark can be applied 
to the Continent, which is not buying much iron at present. 
The home demand is thin and buyers are in no way inclined 
to place orders for forward delivery to any extent. Most 
of them are buying just for immediate requirements. 
The demand on local steel account is very much down, 
but there is just a chance that there will be a fair tonnage 
required shortly if reports of probable restarting are true. 
The local iron ore trade is exceedingly quiet owing to the 
few furnaces in blast, and the fact that other iron-producing 
centres are not requiring much at present. Foreign ore 
is in very restricted demand and likely to be. The steel 
trade remains quiet, but a few orders are held both at 
Barrow and Workington, and at the second named the 
rail departments may restart shortly. As regards Barrow, 
there may be a little more activity in a few weeks, but 
with the ironworks stopped for the time being the question 
of restarting is difficult. Fuel is in moderate demand. 
Shipping is very dull and many large cargo steamers 
are still laid up in the Barrow Docks. 











SHEFFIELD. 
(From our own Correspondent.) 


State of the Steel Trade. 


AurnovueH the production of open-hearth steel 
is maintained at recent levels, the yment for the 
plants is very much below capacity, and it is by no means 
easy to find a market for the output. Bulk orders are 
very scarce, and there is little business to be obtained 
for forward delivery. A substantial volume of business 
is being maintained at the great Templeborough and 
Parkgate works. There are no indications of immediate 
general improvement in any side of the steel trade, whether 
heavy or light, although some of the lighter sections, and 
some finished steel goods which are benefiting from 
exchange differences and anti-import duties, are able to 
give a better account of themselves. Work continues 
very scarce in the railway axle, tire and spring departments, 
while the requirements of engineers and shipyards tend to 
decrease, and the export trade is still poor. 


The Lighter Side. 

One of the most active departments in the city 
is that of stainless, acid- ne and non-corrodible 
steels. The demand for these materials keeps up very 
well, and as the range of their uses is constantly extending, 
the outlook for the trade is good. The quantity of business 
coming from the motor industry still provides a substantial 
amount of work. There is also much activity in cold- 
rolled steel and strip. One line in which this branch is 
being kept increasingly busy is the production of strip 
for safety razor blades. In the early days, foreign strip 
or blanks were largely used for these blades, but this is 
not the case now. Sheffield steel of exactly the right 
specification is now available, and the bulk of the Sheffield 
blades are made from steel produced in the city. Previous 
reports as to the inc demand for Sheffield tools 
from consumers who have hitherto obtained their supplies 
from abroad can be repeated and confirmed. One the 
lines principally affected by this demand is that of joiners’ 
and engineers’ tools of the cheaper qualities. As a result 
of the tariff and the reduced value of the exchange, German 
producers are now greatly, handicapped in competing 





with Sheffield. Several local firms, chiefly small, engaged 
in the production of these goods, are working overtime, 
and some of them are getting into arrears with the execution 
of their orders. In high-class tools, trade is far from 
brisk. Comparatively little business is coming forward 
from the ‘engineering, shipbuilding, and building trades, 
and the export demand is poor. 


Escaping the Tariff. 

The landed at the ports in time to escape 
the 10 per cent. tariff included large quantities of ferro- 
alloys and Swedish iron ordered by local steelmakers. 
Some firms have secured supplies for three months ; 
others sufficient, if the present slackness of trade con- 
tinues, to last them for one or two months. Higher 
prices are being quoted for ferro-chrome and ferro-silicon 
to cover the cost of the tariff, but not much business will 
be done until stocks are liquidated 


The great battle cruiser “* Tiger,”’ one of the ships 
which made history in the r Bank and Jutland 
battles, is to be broken up. It has been ht by the 
Sheffield firm of Thos. W. Ward, Ltd., and is to — to 
their depdt at Inverkeithing for demolition. The “ 

has a close association with Sheffield, for she ro 
built by the city’s firm John Brown and Co., Ltd., at 
Clydebank. She was completed in October, 1914, and cost 
over £2,000,000. Her normal displacement was 28,500 
tons, her water-line length 692ft., beam 90ft. 6in., and, with 
Brown-Curtis turbines capable of developing over 
100,000 H.P., she had a speed of 29-30 knots. 


Cutlery and Plate. 

There is still only a small demand for table 
knives, spoons and forks, and plated hollow-ware from 
ordinary distributive sources, and sales are below those 
of a year ago. Contracts for the furnishing of restaurants 
and hotels with table-ware continue to provide a good 
deal of work, and there is a well-sustained though com- 
paratively small demand for best pen and pocket cutlery. 
Some special departments are well employed. One of 
these is that concerned with the production of bread 
knives and kitchen knives with serrated 
quantities of these goods have been bought during the 
past two years, and their popularity is increasing. There 
is also a good demand for scissors for bag and toilet fittings, 
and for scholastic purposes. Makers of surgical instruments 
are busy, and trade in tool knives is expanding. The 
Sheffield safety razor blade trade has gained greatly by 
the tariff and exchange conditions, and the output is 
constantly increasing. Imports of foreign blades having 
been stopped, former importers of such goods are placing 
their orders in Sheffield. The bulk of the new trade is 
in cheap blades, retailing at a penny or three- 
each. is an increasing export of Sheffield b 
for which the British Colonies are the best customers. 
Sheffield firms who had stands at the British Industries 
Fair at Olympia were able, for the most part, to report 
satisfactory business, the general result being an advance 
on last year. 


Industrial Developments. 

Prospects of industrial development at several 
places in this district are improving. many inquiries 
have been received at Rotherham from German and other 
Continental manufacturers regarding sites for factories 
that Mr. Matthew Anderson, the town’s industrial con- 
sultant, is paying a week’s visit to Germany to discuss 
matters with those interested. He has a number of appoint- 
ments at Leipzig Fair with firms engaged in the production 
of machinery and hardware. At Dx ter, the definit 
announcement is made that a well-known Continental 
firm has decided to erect a factory in the town on a site 
bought from the Corporation, with whom negotiations 
have been in progress for the past twelve months. It is 
stated that the factory will cost £250,000, and will give 
employment, at first, to 200 men. The name of the firm, 

a the nature of the business, are not being divulged at 
present. Boring for water has been commenced on the 
site, which adjoins that on which British Bemberg, Ltd., 
has erected a factory, and which has frontages to the river 
Don and to the sidings of the London and North-Eastern 





ing more freely, and a gradual improvement is now anti- 
cipated, The effect of the import duty on foreign products 
should soon be felt, and though complaint is heard that the 
rate is much too light, the imposition is expected to assist 
in the restoration of something like normal conditions. 
It is encouraging to note that shipments this month are 
on a better scale, and Cleveland ironmasters appear to be 
meeting with a little more success in the disposal of pig 
iron to Scotland. Producers are in quite a strong statis- 
tical position, and hint at a possible advance in prices. 
No. 1 Cleveland foundry iron is 61s., No. 3 G.M.B. 58s. 6d., 
No. 4 foundry 57s. 6d., and No. 4 forge 57s. 


Hematite Pig Iron. 


East Coast hematite pig iron is still slow of sale, 
but there is more overseas inquiry. Although mixed 
numbers are obtainable at 63s. 6d. or even less, makers 
will not commit themselves far ahead at this figure. 


Iron-making Materials. 

There is no business passing in the foreign ore 
trade. Consumers have large stocks, and deliveries 
to take under running contracts. Best Rubio is nominal 
at 16s. 6d. c.i.f. Tees. Good medium blast-furnace coke 
is not readily saleable, and prices range from 16s. 6d. to 
16s. 9d. delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is still dull, 
but is e ted to respond to the more favourable influ- 
ences. Shipments are improving, and the placing of con- 
tracts for the new naval tonnage will give a fillip to a 
branch of the industry which is very dep uote. 
tions for semi-finished and finished iron and steel are 
steadily upheld, but certain Continental semis are being 
offered on terms which keep the cost of such material on the 
same level that ruled prior to the imposition of the 10 per 
cent. import duty. 


Iron and Steel Imports. 


Statistics presented at this week's meeting of 
the Tees Conservancy Commission give the imports of iron 
and steel to the Tees last month from Holland, Belgium, 
France, Norway, Sweden, Finland, India, Germany, and 
coastwise at 14,471 tons, comprising 1022 tons of pig 
iron, 12,641 tons of crude sheet bars, billets, blooms, and 
slabs, and 808 tons of plates, bars, angles, rails, sheets, and 
joists. Total unloadings in January reached 16,726 tons, 
comprising 527 tons of pig iron, 15,192 tons of crude sheet 
bars, &c., and 1007 tons of plates, bars, &c. Aggregate 
imports for the pre-war February amounted to only 
5150 tons. 


The Coal Trade. 


Prospects in the Northern coal trade are anything 
but bright. Growing lack of demand and trade barriers are 
making it inereasingly difficult for collieries to sell their 
output, and only the few are now able to escape idle days. 
Former markets on the Continent have contracted greatly, 
in consequence of restrictions of one kind or another, and 
there are no signs of the home demand improving ; in fact, 
the reverse may be the experience, because domestic require - 
ments will steadily decrease in ensuing weeks. Collieries 
continue to experience difficulty in respect of contractors 
taking out their quantities. The contractors, in turn, 
are hard put to it to find customers, whose requirements 
are on meagre lines. If all the pits that are well sold could 
rely upon the coal being regularly taken out, they would 
be much better off than they are at the moment. Durham 
continues to be in a worse position than Northumberland, 
although the latter county is now feeling the slackness 
in business for aimost every brand. For the remainder of 
the month there is a good supply of Northumberland 
steam coal on offer at the recent minimum of 13s. 6d. for 
large and 12s. to 12s. 6d. for second qualities. Tyne primes 
are quiet at 13s. The demand wh ween coal having sub- 
stantially decreased, increasing quantities are offered to 
steam coal users, prices being on the whole easy at 13s. 
Small steam coals are plentiful at 9s. for bests and 8s. for 
seconds. For Wear ; steam, the position is just 
nominally steady, large at 15s. and small at 12s. The 





Railway. 


A New Cambridge Professor. 

Dr. R. 8S. Hutton, Director of the British Non- 
ferrous Metals Research Association, who has been 
elected the first Goldsmith Professor of Metallurgy at 
Cambridge, is well known in Sheffield. He is a great- 
grandson of the founder of the firm of William Hutton 
and Sons, Ltd., manufacturing silversmiths, and in 1908 
he came to Sheffield from Manchester University to join 
that firm. While in Sheffield he was well known for the 
interest he took in the application of the electric furnace 
to the manufacture of steel. He also worked hard upon 
problems connected with manufacturing processes, and 
his investigations into the production of fused quartz 
ware resulted in the formation of a company for manu- 
facturing vessels of this material for use in the chemical 
and allied industries. Another matter of great scientific 
interest to Sheffield is the decision of the Council of the 
Royal Society*to recommend, for election as a Fellow of 
the Society, Professor W. G. Fearnsides, the Sorby 
Professor of Geology at the University. Professor 
Fearnsides is well known to the coal-mining community 
for his analysis of the effect of earth movements in the 
Yorkshire, Derbyshire, and Nottinghamshire coalfields. 
He was a cer 4 awarded the Murchison Medal of the 
Society of Geologists. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


he oy sa optimism in financial and business 
pes das y has had its effect on the iron and steel 


industry. Business e on is still slow in developing, 
but a more confident feeling prevails, inquiries are circulat- 





pags for Durham coal is disappointing. Many pits 
wer hg idle and others are being compelled to curtail 
output yy working short time. The supply, however, 
remains, if anything, in excess of requirements, and prices 
are weak, even atthe minimum. Best gas coals are 14s. 6d., 
secondary gas 13s. 6d., and special Wear qualities 15s. 
There is a lessened demand for bunker coal for ships’ use, 
pa tora Ms for boats proceeding to long distance ports in 
The demand is also curtailed by the limited volume 
of vessels taking up outward cargoes. Sellers are offering 
freely, best class bunkers at 13s. 6d. to 14s. and good 
ordinary at 13s. The coke market is quiet, and with stocks 
steadily increasing makers of all grades are quoting 
freely, with prices tending in buyers’ favour. Patent oven 
coke is plentiful at 16s., and superior makes at 17s. 6d. 
to 20s. Coke nuts are in slow request at 19s. to 20s. Gas 
coke is quiet at 19s. for best qualities. Coke nuts are in 
moderate demand at 19s. to 20s. 








SCOTLAND. 
(From our own Correspondent.) 


Steel. 

Tae position in the steel trade is practically 
but there is a certain amount of hopefulness 
with regard to the future. Makers of heavy steel are still 
faced mms @ scarcity of specifications for plates and 
qorecee. soe little improvement can be expected until 
the shipyards become busier. It is thought, however, 
that an increase in structural requirements and in the 
export trade may reasonably be anticipated. Black sheets 
have still a rate turnover in the lighter La 

the heavy descriptions are slow to move. 
for galvanised sheets is most erratic, and keen ere 
is encountered from English products in respect to the 
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export market. Tube makers, too, are very short of orders. 
Small-diameter butt-welded descriptions are particularly 


quiet. 


Tron. 


The market for bar iron is not improving, the 
present demand for special and oi iron bei! 
extremely dull. Re-rolled steel bars have a slightly better 
turnover, but business is most s ite a 
probable increase in the price of production, i in view of the 
tariff prices of re-volled steel, bars are still quoted £6 5s. 
home and £6 2s. 6d. per ton export. 


Pig Iron. 


The output from the six furnaces in blast in this 
district is not taxed to meet demands. Two cargoes of 
pig iron arrived in the Clyde last week, one of 2750 tons 
from Calcutta and one of 1000 tons from England. Prices 
are unc 


Scrap. 


Scrap merchants now find some difficulties in 
unloading stocks, business being very flat, Cast iron 
machi is quoted 52s. 6d. to 55s., and heavy steel 
40s. to 42s. 6d. per ton. 


New Coaling Plant. 


A thoroughly up- ane coaling plant has been 
installed at the Carron Dock, Grangemouth. It has a 
maximum capacity of 700 va tons per hour, double that of 
the system it supersedes. This is the first part of a develop- 
ment scheme which includes extensive lyes for railway 
wagons, wagon tippler, weighing sheds, &c. The cost of 
the scheme is estimated at £20,000. The engineers of the 
_ were Henry Simon, Ltd., Manchester. The L.M.S. 

ilway Company are the owners of the dock. 


Coal. 


There is not much change in the Scottish coal 
market. The open weather throughout the winter has 
lessened the home demand, and though occasional cold 
snaps have helped to reduce the stocks held by merchants, 
supplies are still fairly plentiful, and prices remain round 
about the lower summer level. The slightly improved home 
demand and decreased outputs have created a steadier 
feeling, however, and collieries are not so disposed to make 
price concessions as they were a week or two ago. to aay 
transactions, however, are still practically confined 
to-day requirements, forward business being rarely penile 
at current prices. The reduction in imports into Germany 
gives grave concern to shippers, especially those con- 
cerned in East of Scotland fuels, and Government action 
in the matter would be welcomed. Lanarkshire splint 
has a fairly steady outlet, but most fuels, large and small, 
are easily obtainable for prompt shipment. Aggregate 
shipments amounted to 244,784 tons, against 224,251 
tons in the preceding week and 182,399 tons in the same 
week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


ConprTions in the anthracite section of the 
industry are a shade better, and increased activity is 
looked forward to in view of the fact that very shortly 
shipments to Canada will be resumed. News to hand 
shows that the river St. Lawrence is expected to be open 
to navigation a fortnight earlier than usual, and the result 
will be that shippers will endeavour to have cargoes 
ready to discharge at Montreal and Quebec immediately 
the river is free of ice. There has been a good deal of 
chartering of tonnage for loading over the coming season 
coals for Canada. The quantity already taken up is round 
about 500,000 tons, all of which was chartered on the 
basis of 7s. free discharge Montreal. It is evident from 
this that shipments this season to Canada are expected 
to be very considerable. As regards the steam coal section, 
it is a relief to be able to say that the conditions are no 
worse ; in fact, it would not be incorrect to say that they 
are a trifle improved, though this betterment is not 
sufficient to have a very material effect upon market 
values, or the more regular working of many collieries. 
Still, the daily average of vacant loading berths at the 
various port last week was rather less than had been 
previously experienced, though the week finished up with a 
total of thirty-four, as against which seven steamers 
were waiting to load at Swansea and Port Talbot. Accord- 
ing to the returns of the Great Westen Railway Company 
shipments last week came to 437,010 tons, which compared 
with 374,450 tons for the preceding week, from which it 
will be seen that there was a substantial expansion, tho 
it should be pointed out that the reason for this is weet 
that a number of steamers turned up to load which should 
have been in dock earlier, but were delayed by bad 
weather. It is quite on the cards that the figures 
for the current week will be not at all unsatisfactory, 
as, on Monday, the returns showed that the number 
of vacant berths was only sixteen, and thirteen vessels 
were waiting, most of which, however, were small 
steamers. At the same time, the volume of outward 
chartering has been more active and recorded figures 
showed that last week to 
230,000 tons was taken up for | this side of 
the holidays. The day-to-day inquiry abroad is 
a shade better in places, and as regards contract business 
the Egyptian State Railways are asking for for 
240,000 metric tons of locamotive coals to be adjudicated 
upon at Cairo on May 4th. The Central Railways of 
Brazil are also in the market for 75,000 tons of steam 

coals, co "of two-thirds and one-third small, 
to be delivered at Rio de Janeiro by the end of June, while 


the Swedish State Railways are for prices for 
100,000 tons of coals, but very ete al ais badaie omepe 
as a rule, to South Wales. 


amounting to nearly 


Coal Mines Act. 


is expected that this week-end the Mines 
Department will ockve the reply of tse Mining’ Amsoviation 
of Great Britain to the request of the Government for 
their views on the question of continuing in ite present 
form the Coal Mines Act. South Wales met 


DZ | at Cardiff on Monday to consider the matter, and by a fairly 


good majority decided to recommend ite discontinuance. 
Although no official report of the proceedings is forth- 
coming, it is understood that there were considerable 
differences of opinion expressed. The recent questionnaire 
showed that owners representing 96 per cent. of the output 
of the coalfield were in favour of some measure of control, 
but at the meeting of the coalowners on Monday very 
diverse views were displayed as to the extent of this control, 
and agreement was almost general that State control 
of the industry should be removed. This applies more 
particularly to Part 1 of the Act. It must borne in 
mind, however, that other districts will be sending their 
views on the question, and some of them at any rate will 
not be in agreement with the opinions of South Wales 
owners. 


Control of Coal-trimmers. 


Reference was made recently to the pro 
advanced by the employing interests for a change in the 
system of control at ccilhtitemne at Cardiff, Penarth 
and Barry, with a view to better work being accompiished 
in the loading of steamers. The suggestion of most 
importance put forward was that instead of dual control, 
the men should be under the sole control of the Employers’ 
Clearing House. The workmen were balloted and the 
result was that the employers’ pro were defeated 
by 67, but 211 men did not record their votes, and it 
was contended that if the ballot paper had been drawn 
up differently the men would not have misin ted 
the terms and there would have been a majority in favour 
of the employers’ suggested alterations. There were, 
therefore, further meetings of the men last week-end, 
when the position was exp to them by their leaders, 
with the consequence that resolutions recommending 
acceptance of the employers’ proposals were adopted and 
a further ballot was arranged to take place this week, 
closing on Thursday. It is also reported that the coal- 
trimmers at Ni rt have agreed to accept the employers’ 
proposals for a c done of working conditions. 


Coals for France. 


The coal market is getting pretty well used to 
shocks from one quarter or another, so that another 
from France adds to the interest in coal exports generally. 
This time it bears on the question of the nationality of 
tonnage to be employed in the t rt of coals from 
this country to near French ports. Over 700,000 tons of 
French tonnage is laid up owing to the depressed conditions 
of trade, and the French Government is doing its utmost 
by various methods to assist in the running of as much 
of their tonnage as possible. What has now transpired 
is that a statement was made in the Chamber of Deputies 
recently by the Minister of Public Works and the Mercan- 
tile Marine that it was the intention of the Government 
to bring pressure to bear to compel the employment of 
French tonnage in the conveyance of British coals to 
France by issuing import licences to those firms which 
used steamers under the French flag to their require- 
ments. The position is that in the case of French Govern- 
ment coal requirements and those for many of the public 
services, the stipuation has been made in the past that 
French tonnage should be chartered, but often this has 
not been adhered to if tonnage of other nationality could 
be chartered at a lower rate than French owners were 
prepared to accept. No official news has so far been 
received on this new development, but information is 
being sought with a view to clearing up the position. No 
one believes for a moment that the French Government 
can insist on British coals being carried entirely in French 
vessels. Such a would entirely dislocate 
trade. France does not own the handy to 
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The steam coal market displays no ial 
feature, and, generally speaking, is quiet, tho the 


trifle more active than they have been. 
Most coals are obtainable without much, if any, difficulty 
for early shipment, and pri are not improved but 
remain at the minima. Coke and patent fuel are without 
oH while pitwood is quiet at round about 21s. to 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Donovan anv Co. informs us that they have removed from 
Cornwall-street, , and have now established their 
head office and warehouse at 46-47, Great Charles-street, 
Birmingham. 

Mr. T. Moun, M.I. Mech. E., MT. E., 10, Rushford- 
avenue, Levensh' » Manchester, bak us that he _— 

i and works manager for 
nt of the National Gas Com- 
under-Lyne, and has set up in business as a 





Messes. Mackness anv Sxrr.ey, lta 
dpe adhe pany Victoria-street, 8.W. 1, inform us that, 
in accordance with an t for business association between 
them and the late Mr. fp D. Wilkinson, last autumn, 
Mr. Wilkinson's practice is beit continued by them in the asso- 
ciated names, for the benefit o: estate, for a definite period. 


Tse BRicHTsipE ads anp Enorveerine Company, 
., Sheffield, informs us that it has been sppcinted sole dis- 
tributor for the British Isles for “‘ Micarta ” ings. 
This new material is non-metallic, and is claimed to be eapable of 
withstanding high velocity and pressures. 1t is lubricated with 
water, and is stated to have « life of ton to fifteen times that of 
brass, gun-metal, or babbitt 











CONTRACTS. 





Rosert DempsTerR AND Sons, Ltd., Rose Mount Ironworks, 
Elland, Yorks., have received from the Gas t and Coke 
Company , London, a contract for a coal blending and briquetting 
plant for the Southall works. 

Tue Ioco RUBBER anpD WATERPROOFING emg my Ltd., 

,a pany of Vickers, Ltd., has secured 
® contract for upwards of 4500 square yards of rubber flooring 
to cover the entire floor space of the new electricity showrooms 
which Glasgow Corporation is erecting in Waterloo-street, 
Glasgow. 

Crosstey Bros., Ltd., have received a contract from the 
Southern Railway Company for two sete of Crossley four-cylinder 
vertical Diesel engines, each direct coupled to 100- kw a 
for the new graving dock at Southampto: mn. In addition, 
B.B.C. has just awarded tract for C Diseel 
engines for the new West Regional Transmitting Station, North 
Somerset. This order comprises four sets of six-cylinder vertical 
Diesel engines for dynamo driving. 

Tae Putsometer Exarvereine Company, Ltd., of Reading, 
has secured a contract from the Erith Urban District Council for 

pping three automatically controlled sewage stations. The 
plant will conciet of four vertical and two horizontal spindle 

St P Company is to 


The 
suppl the ae ‘Town Corporation with two more “ Stereo- 
=” pumps; the Sestegh Council of Ilkeston with two 
4in. vertical spindle motor-driven Fullway pumps ; the Newquay 
Waterworks with two turbine centrif pumps ; and the 
Reading Co-operative Society with a milk ling and st 
plant. 























Power anv FvEL Brsii0craruy.—In spite of the exceptional 
difficulties which confronted any form of publishing during 1931 
and in ular new publications, the Power and Fuel Bulletin 
issued by the British National Committee of the World Power 
Conference has had a successf 





to transport the coals. Fully 90 per eat: of the tonnage 
employed in the near French ti is owned by British 
and other countries than France. “It will be interesting 
to see what eventually the proposals of the French Govern- 
ment narrow themselves down to. 


Siemens Steel Trade. 


Representatives of er and workmen in 
the South Wales Siemens steel trade met at Swansea 
on Monday when an agreement was come to for the 
resuscitation of the Conciliation Board; which was dis- 
banded two years ago. Questions arose as to the interpre- 
tation of the duties of the Board, and as a consequence 
the proceedings terminated without mt being 
oundnd on certain principles ; but it is likely that a further 
meeting will be convened. 


The Outlook at Ebbw Vale. 


The members of the Ebbw Vale Development 
Association on Monday received the report of the oben. 
tion which waited upon Sir John Beynon, Bart., C 


the chairman of the Ebbw Vale Iron and Steel nd 
Ltd., recently, concerning the Pg of work 
resumed. It appears from this {no prospect was held 


out of the Prince of Wales colliery restarting work until 
there was a revival in the steel trade. As the steel 
works, Sir John Beynon agreed that there was every hope 
of these resuming if the new Tariff Commission imposed 
tariffs to a point which made this possible. He pointed 
out that the company had its financial difficulties, but 
he thought they Ree be exenelale, ey temas Snpenes 
to consider the restarting of the works even if the iron 

seek Gortinn cate pele De why ont kee) eee 


it would be spree pee 7g to get them 
ence was also made at at the meeting to the position in 

sestn of South Welen, ond t wes obated wnat ft hed b 
, | definitely decided that the Dowlais Works, Dowlais, 





would not be restarted. 





1931, and, a. through the of i 
a large number of industrial countries, the year 1932 should see 
the scheme to provide a complete international power biblio- 
raphy on the wide field covered by the World Power Con- 
fo erence well on the way to completion. The preliminary diffi- 
culties have all been overcome. 





An Iwrerestine Conversion Conrract.—An interesting 
contract was recently completed by Sir W. G. Armstrong, Whit- 


worth and Co., Ltd., for the conversion to su ted steam of 
the 17,000 tons deadweight oil tanker s.s. “‘ Cadillac,” belonging 
to the -American Oil © The conversion was 


new Prenisieoa boxes to go — the 
covers. The vessel arrived in the Tyne on even’ 
February 10th and very satisfactory sea trials were camel out 
on February 26th. The firm claims that the short time for - 
ing out such a work constitutes a record for any part of the 
world, and one which is not likely to be reduced in the future. 


sii 


A New Srray Parntive PLANT. —In designing a new t; 
h © y: claims to have 
solved the problem of providing at « modest cost a portable air 
compressing outfit of — y to te a full-size 
standard paint ~~ gun. he plant in includes @ twin-cylinder 
air wi = nearly 7 cubic feet of com- 
Souened ale per sahanin. yt ressor is driven either by an 
electric motor or a petrol engine by means of a vee belt drive. 
The air receiver is constructed of steel with welded seams. An 
oil and moisture separator is fitted to the outlet from 
the ver. The ww is bolted to a steel chassis fitted 
with « ush bar and large swivelling wheels. A 
“ Superplus " gun is provided which produces 
either a wide vertical or horizontal cox ek ge for leree surfaces 
smaller 











surfaces by turning the air cap with the rs. Either 
an or DeVilbiss spray gun with an Tages con- 
tainer be substituted for the “ us" if desired. 


equipment includes a spray gun and a 2-gallon pressure feed 
tank. ’ 
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TRON ORE. 
N.W. Coast— 
(1) Native .. 16/6 to 20/- 
(1) Spanish. . 17/— to 21/- 
N.E. Coast— 

Native : 18/— to 21/- 
Foreign (e.if.) 16/6 
PIG IRON. 

Home Export. 
£ad £s. d. 
(2) Scorhanp— 
Hematite ais 3.8 6 
No, 1 Foundry 312 0 - 
No. 3 Foundry 3 9 6 
N.E. Coast— 
Hematite Mixed Nos. BY. DOs 3.3 6 
No. I 3 4¢0 364 ¢0 
Cleveland — 
No, 1 - oe 310 
Silieeous [ron ie = 310 
No. 3 G.M.B. .. 218 6. 218 6 
No. 4 Foundry 337 6. 217 6 
No. 4 Forge 217 0. 217 0 
Mottled 216 6. 216 6 
White 316 6. 216 6 
MIDLANDS 
(e) Staffs. (Delivered to Station). 
All-mine (Cold Blast) — o¢ - 
North Staffs. Forge at le 
» Foundry... 3 6 0. - 
(¢) Northampton— 
Foundry No. 3 326. 
Forge 217 6. 
(e) Derbyshir: 
No. 3 Foundry 3 6 0 
Forge ‘ B 1 @ 
(8) Lincolnshire — 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast— 
N. Lanca. and Cum.— 
| 315 6(e) 
Hematite Mixed Nos. ‘4 0 6(6) 
l4 5 6(e) 
MANUFACTURED IRON. 
Home Export. 
£ sd £sd 
SCOTLAND 
Crown Bars 915 0 9 5 0 
Best — 
N.E. Coast— 
Iron Rivets ue: 8'@. 
Common Bars 010 0. 
Best Bars 11 OO. 
Double Best Bars 1110 0. 
Treble Best Bars 200. 
Lancs.— 
Crown Bars 915 0 
Second Quality Bars 8 6 0 
Hoops 12 0 0 i 
8. Yorxs.— 
Crown Bars 915 0 
Best Bars 015 0 
Hoops 20 0 
MipLanps— 
Crown Bars .. - 9 & Otold 7 6 - 
Marked Bars (Stafis.) 2 00.. 
Nut and Bolt Bars 6 POws hen - 
Gas Tube Strip 10 10 Otol0 12 6 


Current Prices for Metals and Fuels. 


STEEL. (d) 
(6) Home. (7) Export. 
£ s. d. £ s. d, 
(5) Scortanp 
Boiler Plates (Marine)... 9 9% O 810 0 
» (Land) se nee 

Ship Plates. jin.andup 815 0. 7165 0 
Sections .. i ad os es , v'¢ 
Steel Sheets, tin. payee GAD bs 715 0 
Sheets (Gal.Cor.24B.G. 1015 0... 100 0 


(1) Delivered. 


rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- 


(2) Net Makers’ Works. 
All delivered Glasgow Station. 











(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o.b. (a) Delivered Glasgow. 


(3) f.0.b, Makers’ Works, approximate. 


(4) Delivered Sheffield. 


(6) Delivered Sheffield. 
if home consumers confine purchases from associated British Steel Makers. 





(5) Glasgow, Lanarkshire and Ayrshire. 


(c) Delivered Birmingham. 








(continued) FUELS. 
Home. Export. SCOTLAND. 

N.E. Coast £ a. d. £ s. d. | LANARKSHIRE Export. 
Ship Plates 815 0 715 0 (f.0.b. a? Steam .. 13/— to 13/3 
ee eee ee 7°? 6 * Ell 14/3 
Boiler Plates (Marine) .. 10 10 0. Splint .. 14/- to 16/- 

” » (Land) .. 10 0 @. Trebles 12/6 
Joiste 5 815 0. 7.2 8 Doubles 10/9 
Heavy Rails .. 810 0. - _ Singles . . 9/6 
Fish -plates © O'@ Jai. AYRsHIRE— 

Channels , ee ee: £9 to £9 5s. (f.0.b. Ports)—Steam 13/- 
Hard Billets FF. oe & _- * te Jewel 17/- 
Soft Billets 617 6. * Trebles 12/6 
N.W. Coast— Firssurms— 
(f.o.b. Methil or Burnt- 

Bamnow— island)—Steam .. 11/6 to 12/6 
Heavy Rails .. 85 0.. .. Screened Navigation 16/6 
Light Rails 810 Oto 815 0 Trebles 12/6 to 13/6 
Billets 610 Oto 9 0 0 iin. 10/6 

MANCHESTER— Singles 9/6 
Bars (Round) Sy ©’. Lors1aNs— 

» (Small Round) 70 0, (f.0.b. Leith)—Best Steam 12/~ 
Hoops (Baling) 0 0 0. 915 0 Secondary Steam .. 11/9 

» (Soft Steel) S.C » - 8156 0 Trebles 11/9 to 12/ 
Pitas k obi cones sei AM 39, Ohno. 2.4 Doubles .. 10/9 
» (Lanes. Boiler) .. 8 12 6 to 815 0 Singles 9/6 

SHEFFIELD— 

Siemens Acid Billets 9 2 6 (basis) (8) N.W. Coasr- ENGLAND 
Hard Basic .. .. 8 2 Gand8 12 6 
Intermediate Basic 612 Gand7 2 6 Gteeme .. s1/0 
Soft Basic 600... Household 32/6 to 51/8 
Hoops .. 910 Oto 915 0 Gate 50/6 to 08/6 
Soft Wire Rods 710 0. NORTHUMBERLAND. 

> Sactidl Ohba 12 ates 
“a egg 7 5 Oto 715 0 ae Ce etd 
Small Re-rolled Bars 612 6to 615 0 ae ENS So Ey 

ousehold 27/- to 39/- 
Billets and Sheet Bars 5 7 6to 510 0 Desiesanss 
Galv. Sheets, f.0.b. L'pool 910 0. Best Gas 14/6 

(2) Staffordshire eee 9 10 0. Sinead *' 13/3 to 13/6 

(4) Angles D. Bid Household 25/~ to 37/- 

(d) Joists 815 0. Peuniiey Cole 24/- 

(4) Tees oT ¢. SHEFFIELD— lniand. 

(d) Bridge and Tank Plates. 817 6. Best Hand-picked Branch 26/6 to 27/6 
eter Pintes .. 5 South Yorkshire Best .. 22/— to 23/ 

. * Derbyshire Best Bright House 22/— to 23/- 
NON-FERROUS METALS. Screened House Coal .. 19/— to 20/6 

SwansEa— Best Screened Nuts 17/— to 18, 
Tin-plates, I.C., 20 by 14 f.0.b. 16/- Small Screened Nuts 14/6 to 15/6 
Block Tin (cash) . 133 0 O Yorkshire Hards 16/— to 18/- 
+ (three months) 134 10 0 Derbyshire Hards . 16/- to 18/- 
Copper (cash). . S. 33.17 6 Rough Slacks 8/6 to 9/6 

re (three months). . 3476 Nutty Slecks .. 7/-to 8/6 
Spanish Lead (cash) 1217 6 Gua Se es Ge .. §/-to 6/- 

— » (three iadaiaiey 137 6 Blast-furnace Coke (Inland)... 12/— to 12/6 on rail at ovens 
Spelter (cash) oh 1218 9 Furnace and Foundry Coke (Export), f.o.b., 18/— to 18/6 

» (three months). . is 7 6 

CarpirFr— (9) SOUTH WALES. 

MANCHESTER— ieee ae 
Copper. aap racers ingests pele Bi Best Smokeleas Large 19/6 to 19/9 

aie Chicks or i Second Smokeless Large 18/9 to 19/6 

5 f Toy : Best Dry Large .. 19/— to 19/6 

a Tubes (Basis Price), Ib. . 0 0 105 
Brags Tubes (Basis Price), Ib. 0 0 9% ae pecet te 

pee 3 alt * . 0 on} Best Black Vein Large 18/3 to 18/6 
joa English . Hy ee Western Valley Large . 17/9 to 18/- 
‘Senaiee 388 Best Eastern Valley Large 17/74 to 17/9 
s alter 137 6 Ordinary Eastern Valley Large 17/3 to 17/6 
Pe Best Steam Smalls 13/- to 13/6 
Aluminium (per ton-——raw ingot) £95 Ordinary Smalis L1/— to 13/- 
— inal a Washed Nuts ‘ 19/- to 25/- 
FERRO ALLO No. 3 Rhondda Large .. 19,6 to 19/9 
YS. 0 . Smalls 15/- to 16/— 
Tungsten Metal Powder 2/4 per Ib. No. 2 te Large . 17/- to 17/3 
Ferro Tungsten 2/- per tb. - ° Through 15/6 to 16/- 
Per Ton. Per Unit. Smalls 14/- to 14/3 
Ferro Chrome, 4 p.c. to 6p.c.carbon .. £24 12 6 q/- deentas Coke (Export) 22/6 to 36/6 
o « 6 p.c. to 8 p.c. . £23 10 0 7/- Furnace Coke (Export) 17/— to 18/- 
8 p.c. to 10 p.c. . £22 15 0 6/6 Patent Fuel .. .. 19/— to 19/3 
Specially Refined. . ‘ Pitwood (ex ship) . . 21/— to 22/- 
Max. 2 p.c. carbon - £36 10 0 10/- SwanszEa— 
1 p.c. carbon - 43 10 0 12 - Anthracite Coals : 
0-70p.c.carbon.. £52 10 0 13/- Best Big Vein a 36/— to 38/6 
carbon free ld. per Ib. Seconds .. 27/- to 32/6 
Metallic Chromium ‘ - 3/1 per Ib. Red Vein ; 22/6 to 27/6 
Ferro Manganese, = wai . £11 O Ofer home Machine-made Cobbles 41/6 to 48/6 
” ” - £11 10 @ for export Nute 40/— to 48/6 
» Silicon, 45 p.c. os 50 p.c. £9 15 0 scale 5/- per Beans 28/6 to 32/6 
unit Peas vat bs 18/6 to 21/- 
»  t8p.c. - £15 10 0 scale 7/— per Breaker Duff . . 8/6 to 9/6 
unit Rubbly Culm 8/3 to 8/9 
» Vanadium .. 12/9 per Ib. Steam Coals : 
» Molybdenum 6/3 per Ib. Large... 20/— to 20/6 

» Titanium (carbon free) . fd. per Ib. Seconds .. 18/— to 20/- 

Nickel (per ton) £250 to £255 Smalls 11/6 to 13/- 
Ferro Cobalt .. 10/— per Ib. Cargo Through 16/— to 17/6 





(6) Home Pricese— 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(d) Rebate ; Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations, 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Industrial Decline. 


Tue situation of the iron, steel, and coal trades, 
as revealed by the statistics for January, is one of accele- 
rated decline, and there is nothing at present to show that 
there is likely to be an early improvement in the outlook. 
There are too many ressing factors on the Continent 
to allow of much optimism for the immediate future, All 
that can be said is that the home market is being consoli- 
dated, and it is hoped that a revival of confidence will 
stimulate business, but there can be no such confidence 
until markets are able to buy, which implies a laborious 
process of economic and political _—— tion. The 
statistics for January are significant. uction of 
pig iron in France during the month was 502,000 tons, as 
compared with 801,000 tons in the first month of last year. 
The raw steel output was 469,000 tons, as against 746,000 
tons. In rolled iron and steel, joists fell from 61,000 tons 
to 33,000 tons, rods from 31,000 tons to 18,000 tons, and 
merchant bars from 191,000 tons to 94,000 tons. Com- 
paring the situation with what it was a year ago, there is 
a reduction of 30,000 in the number of miners employed 
and a contraction of 25,000 tons a day in the amount of 
coal brought to bank. The production of coke in January 
was 299,551 tons, a decline of 125,000 tons as compared 
with the first month of 1931. If it were not for the cut in 
miners’ wages and the import quotas, the situation would 
be critical, and the men are so far concerned for the future 
that they are agitating again for a further restriction of 
coal imports. Conditions are the same all over Europe, 
and while German coalowners are endeavouring to reduce 
the imports of British coal the Dutch have introduced a 
Bill into Parliament for coal import quotas. There will 
be another reduction in miners’ wages in Belgium early 
next month. This will be the sixth cut, making 26 per 
cent. altogether, since July, 1930. In view of the increasing 
attempts being made to place a partial embargo on British 
coal the super tariff against foreign discrimination offers 
the only safeguard for British coalowners in Continental 
markets. 


Public Works. 


The credits for public works have been voted, 
and the railway companies are issuing bonds to the public, 
so that there is hope of more employment, though the 
effect upon the general situation will probably be less 
marked than is expected. Some of the money has already 
been spent in anticipation, and there is a vast amount of 
work which will have to be postponed, either for lack of 
funds or because the plans are not yet completed. These 
include works to render navigable the Rhone, the con- 
struction of the Canal du Nord, and means to reduce the 
cost of electricity under the national scheme which has 
up to the present failed to ensure profitable rural dis- 
tribution. The Aber W'rach tidal r installation con- 
tinues to be held up until Parliament votes another 
instalment of the State participation in the cost. If all 
these undertakings are carried out they will involve a 
further expenditure of something like 1600 million francs, 
which can only be provided for under the ordinary public 
works budgets, and will therefore, if sanctioned, be spread 
over a considerable number of years. A sum of 50 million 
francs has been included in the exceptional vote for putting 
in hand a plan which aims at a complete organisation of 
the air services with a view to the development of com- 
mercial aviation at home and in the Colonies, the total 
cost of which is estimated at about 4000 million francs. 
It provides for the construction of more than 1000 land 
installations, comprising air ports, landing grounds, and 
— bases, more than 400 of them being established 
in France. 


The Five Years’ Plan. 


While the Government is negotiating commercial 
arrangements on the quota basis with different countries, 
Monsieur Yves Le Trocquer, former Minister of Public 
Works and President of the French Committee of the 
European Customs Union, continues to advocate the five 
years’ plan which provides for the carrying out of a vast 
scheme of public works all over the Continent in order 
to enable countries to tide over the iod during which 
arrangements are to be made for an interchange of goods 
and produce preliminary to a gradual reduction of import 
tariffs. The scheme was submitted some time ago to the 
International Commission at Geneva. The idea of the plan 
is to remove the disabilities caused by the protection of 
artificial industries, which is regarded as being responsible 
for the impediments to international trade, and to return 
to the old system whereby each country bought in the 
ae markets goods that it could not produce econo- 

ically itself. Monsieur Le Trocquer declares that this 
alone will save Europe from disaster, but he recognises 
that there is little hope of carrying through the five years’ 
mom without previously educating the public to a know- 
edge of the principles upon which the plan is based. 


Industrial Propaganda. 

An extensive use is being made of the film to 
awaken public interest in the manufacturing resources of 
the country with the object of showing that machinery 
users can find what they need at home without going 
abroad under the impression that they will get better and 
e . Aremarkably elaborate film was 
in the interests of French manufacturers of agricultural 
machinery, illustrating the manufacture and use of farm 
mechanism of all kinds, the idea being to convince users 
all over the country that they have every advantage in 
purchasing machinery from French makers as distinct 
from the machines produced at the vast factories in France 
created by Canadian and American companies which are 
monopolising most of the French trade. The factories 
installed at La Croix and Lille under cover of the French 
tariffs, for the manufacture of American and Canadian 
implements and machines, have placed French makers in 
an extremely difficult situation. Then another film was 
released showing the production of iron and steel, and this 
is remarkable for the interesting and artistic manner in 
which the foundry and other processes are represented. 


British Patent Specifications. 


When an invention is communicated abroad the name and 
address of the communicator are pri in ttalics. 

When an abridgment is not illustrated the Specification is 
without drawings 





INTERNAL COMBUSTION ENGINES. 


365,978. July 10th, 1931.—Pisrons, E. Talbot, Zephyr Lodge, 
The Avenue, Lowestoft. 
_— with 4 cast Cees ee head 
has depending lugs for the accommo 
These 


This is a composite 
and a steel skirt. The 


dation of the gudgeon pin bearings. lugs are extended 
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steel skirt. This flange is folded back on itself and provides a 
groove for an oil scraper ring. Reference is made in the specifi- 
cation to @ provision against the relative ex ion of the two 
metals and the consequent loosening of the joint. 
28th, 1932. 


January 


TRANSMISSION OF POWER. 


364,330. December 29th, 1930._-ELECTRO-MAGNETIC FRICTION 
Ciuron, Fritz Seeberger, of Rimistrasse 7, Zirich, Switzer- 
land. 

The object of this invention is to simplify the construction of 
electro-magnetic friction clutches and to enable large conical 
friction surfaces to be provided, whilst keeping the dimensions 
of the clutch as small as possible. 
the clutch is fairly obvious from the drawing, but it should be 
explained that a threaded ring A is provided on one of the clutch 
members B. It is provided with keyways on its inner periphery, 
and is prevented from rotating by akey C. Its object is to adjust 
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the air gap D, which is accomplished by releasing the’ key and 





rotating the ring A. E are p rings d to the two 
clutch members, and F are compression spri which tend to 
open the clutch. When the G is exci the two clutch 
members are drawn together and the projecting cone H is forced 


into the annular conical ve in the clutch member B. At the 
same time the springs F are compressed, so that when the 
current is switched off the springs force the clutch members apart, 
the clutch members being, of course, ke to the driven and 
driving shafte. The rings J limit the travel of the clutch members 
in the disengaged direction.—January 7th, 1932. 


MACHINE TOOLS AND SHOP APPLIANCES. 


363,578. April Ist, 1931.—Corrzrs, H. Bachmann, Gellertetr 
16, Magdeburg, Germany. 

This cotter, or taper pin, is a development of that form, made 
in this country, in which a groove 
is cut longitudinally so that a 
pin can be driven into a 
ical hole on account of its 
deformation as it is driven. 
Several methods of facture 
are suggested, but that preferred 
is the rolling of strip steel into 
a hollow until the edges are 
brought almost together. The 
cotter is then finished in a 
swage and is tempered to give it 
elasticity. This method, in- 
ventor says, is so accurate that 
the surface of the cotter does not 
need a. The eight wo! 
bein: ectly t ai 

enesth.’ ne further ical 
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ean be driven in and out any 
number of times without losing 


of steel strip assuring any 








ite aS gop loft in the 
periphery ro! - piece 
sired elasticity. = 24th, 1931. 





Copies of Specifications be obtained at the Patent Office, 
Bele Bron, 25, South otind ildings, Chancery-lane, wo. 
at le. each. 

The date first given is the date of application ; the second date, 
catanael ttt chdieneia dade Cea ticammemes f Os | 
complete Specification 


downwards and into them there is cast a flange on the sheet | 


The general construction of | 





364,407, February 23rd, 1931.—Arranatus ror Tux Paopvc- 
TION oF Gas or Hiox CaLoniric Power, Metallgesellschaft 
A.G., 45, Bokenheimer Anlage, Frankfort-on-the-Main, 
Germany. 

For the uction of a high-power gas—that is to say, « 
gas of higher calorific power poy ordinary producer gas—it 

d to 


7 n . 
effect the gasification by means 
of oxygen, and to improve the 
crude gas by catalytic hydro. 
carbon reactions and washing 








out the inert carbon dioxide. 
For remote » this gas must 
be comp: to the requisite 


pressure after purification to 
remove sulphuretted hydrogen 
and the like, unless such com- 
pression has been effected prior 
to the improving treatment. 
The production high-power 
gas in thie manner, however, ix« 
attended with technical and 
economic difficulties, which are 
mainly attributable to the exist- 
ing inadequate output capecity 
of the proposed apparatus and 
processes, the cost of the neces 
sary oxygen, the expense of com. 

reas volumes of gas and 
the difhoulty of contballing the 
temperature conditions in the 
bed of fuel, so that, up to the 
present, nothing is known with 
regard to the carrying out of 
these proposals on a technical 
scale. In order to obviate these 
difficulties, the process proposed 
by the inventors gasifies the fuel 
by introducing oxygen, or air 
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enriched with oxygen, con- 
tinuously into the fuel bed 
under a pressure of several 


atmospheres, together with such quantity of steam that the gas 
produced contains # maximum proportion of hydrogen and 
methane. The working pressure nds on the quality of the 
gas which is desired, and it is possible to prod “ gas con 
| taining 25 per cent. of methane and more by increasing the pres 
sure to about 40 atmospheres. The construction of the gene 
rator is fairly obvious in the drawing.—January 7th, 1932. 





MISCELLANEOUS. 
364,802. December 15th, 1930.—Euecraican Prorecriv 
Devices, the Gra h , . of Hayes, 





€ rey: 
Middlesex, and Harold Clarke, of “ Northbrook,” Syke 
Ings, Iver, Buckinghamshire. . 

In thermionic valve circuits adapted to be —— from 
D.C. mains, an electrolytic condenser is oueemey provided 
in parallel with the valve filaments for the 1 aed smoothing 
out fluetuations in the current. It is well known that current 
| traversing a condenser of this type in the wrong direction has » 
| deleterious effect upon the condenser. An object of the invention 

is to provide means whereby it is im ible for current accident 
| ally to be passed through an electrolytic condenser in the wrong 
| direction. In the drawing the filament circuit of three thermionic 
| valves is connected through a suitable resistance A to the 
| terminals B, C of the D.C. supply mains. In series with the 
| filaments there is a winding B of a polarised relay, and in 
| parallel there is an electrolytic condenser E for the purpose of 


N° 364 802 





| smoothing out fluctuations in the current from the supply mains. 
In the circuit of the condenser there are switching means com 
rising two contact members F, G. The contact member G 
is mounted near to one end of a m ised lever H, pivoted 
about the centre. The other end of the lever is adapted to 
co-operate with the iron core of the winding D. The circuit is 
so arranged that when the current passes through the — 
| D in the desired direction, the lever is attracted by the core 
the contacts F, G are closed, thereby completing the circuit 
through the condenser E. When, however, connection with 
| the supply terminals B, C is incorrectly made, or when no current 








| is through the winding D, the lever H is not attracted 
to the core. The tacts F, in open and the condenser 
b d. An indicating device, such, for example, as a 





is ged. 
small electric lamp J, may be arranged in shunt with the con. 
denser in order to show when the condenser circuit is closed.- 
January 14th, 1932. 


365,018. July 29th, 1931.—Arrararus ror Tur Exvecreroa. 
PRECIPITATION OF SUSPENDED ParTiIcL.es FROM Gasrous 
Lodge-Cottrell, Lid., of George-street (Parade), 


The object of this invention is to prevent troublesome dis 
turbanc:s caused by the precipitated dust adhering to the 
| des of electrical precipitati P t The collecting 
is of a of semi-conductive parte 
alternating with contiguous conductive parts; the semi- 
ductive ductive parts alternating in such a manner 
that the semi-conductive parts are i diate! it 
i i electrodes whilst the 
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2 “PP se 
conductive parts lie 





co 
between the two adjacent discharge elect current 
emanating from the di electrode proceeds, after bridging 
the air gap, along two one branch taking the shorter 


th thro the o semi-conductive surface, and the 
vther one og r aath in’ the direction towards the conductive 
late. The two join again at the surfaces of contact 
ween the semi-conductive and the conductive plates, and 
pass thence to earth. The gap between the discharge electrode 
and the surface of the semi-conductive plate is smallest where 
the potential drop across the semi-conductive collecting surface 
is greatest, with the result that at this point the electrical field, 
the disc action, and the precipitating effect, will be of a 
medium value. There is no potential drop across the metallic 
gis, O08 COR Cie he tp Cotes S ane Se ae J 
ee By suitably dimensioning the conductive 
of ting electrode, it is ble to establish 

an approximately uniform precipitating effect over the surface 
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of the collecti lectrode. The particles suspended in the gas 
will be unifo: i over the collecting electrode, and 
thus danger of will be reduced and, incidentally, also 


the semi en hassiee portion will 
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ance to the formation of an arc. The 
surfaces between Seanl-conadiustbee’ surfaces with it another 
a lemeevoenneh fase dar 00.39 bon hone HOU tie 
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Fig.! 
B C \ C 
vA vA 
7b B Cc 
Fig.2. 


at A, the semi-conductive plates by B, and the metallic plates 
by C. The semi-conductive may have embedded in them 
metallic insertions electri connected with the plates C, 
or such insertions may be omitted. Any semi-conductive 
material, such as cement, concrete, marble, wood, paper and 


SATURDAY, MARCH 12rs. 


INSTITUTION OF a ENGINEERs 
Pye eee , City Hall, Cardiff. Organisation 
of Public Service Vehicle ie Revair and Maintenance Systems,” by 
Mr. Lewis Morgan. 6.30 p.m. 

InstiruTion oF Exscrrica Enerseers: Sovurn MIDLAND 
SrupEents’ Sscrion.—vVisit to the Steatite and Porcelain 
Products Company’s Works at Stourport. Meet at works, 3 p.m. 

Royar INSTITUTION or Great Brrrarm.—2l, —- 
street, W.1. “The Electron,” by Lord Rutherford. $ p.m. 


MONDAY, MARCH léra. 


Braprorp Enerverrme Socrety.—In the Hall of the Pe 
ford Technical College, Bradford. ‘“‘ Hints on the 


and R of Electric Motors,” illustrated b: Sion abien 
=a Me R De Ball, 7,30 p.m. - 
or Merats: Locat Szcrion.—In the 
meena of the. Institution of rs and Shipbuilders in 
— 39, Elmbank-crescent, —, “Some Notes on 
denser Tubes and their Packing, sk J. os: “ Non- 
cai es Marine Some Recent Develop- 
1 730 pine by J. W. o annual general meeting. 


veal oN oF MrcuanicaL Enoresrs.—Storey’ 

St. James's Park, S.W.1. Graduates’ Section. Annual 
and Behaviour of Steels at High Temperatures,” 
- Hatfield. 6.45 p.m. 

Inerrrgrox or Ratiway Sicnat Enorxeers.—Joint meet- 

ing § with the Institute of a y= of Elec- 

rs, Victoria Em C.2. “Railway 
Colour Li in relation to Manvel B Block and Multiple- 
oapest Sigeala? by Mr. A. F. Bound. 5.30 p.m. 

Institution or Sanrrary Enorveers.—At Caxton Hall, 
Westminster, 8.W.1. “ Recent Made in Plants for 
the tion and Re-utilisation of the Water for Swimming 
Baths,” by Mr. W.A.Hoveman. 7 p.m. 

Roya Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Howard Lecture, “‘ Oil Engine Traction,” Lecture II., by Mr. 
Alan E. L. Choriton. 8 p-m. 


TUESDAY, MARCH 1l5rz. 
Britis AssocaTion or ReFRIGERATION.—At the Institution 



























































the like may be used. In accordance with Fig. 1, the 
d of semi-conductive plates B alternating 
with metallic plates C—is made in one piece, whereas in the 
scheme shown in Fig. 2 the semi-conductive plates B and con- 
ductive plates C are by means of 
flexible connections D, which are » earthed. — sane 14th, 1932. 


365,422. April 7th, 1931.—Mezrnops or Formine an Insvat- 











tine Layer on Merats, International Electric 
Company, Inco: 120, Broadway, New York, 
United States of 
It is known that fluorine ds of tals are 
insulators. The fluorides are, in addition, very resisting and in 
contredistinction to most chlorides are mostly not very soluble 





yer 
of the metal and of the fluoride of the fusion and is crystallised 
2 The provision of an insulating layer on 
cop ease aa be Geen’ ss ees ae OF 
rding to the invention. Copper wire is slowly drawn 
through jr potassium fluoride. = Gatbon dioxide is preferably 
an over the fsa as the non-oxidising After being with- 
drawn the copper wire is allowed to cool in the aan-eal 
gas and is found to be surrounded Gp Gite gu eoemamea 4 
— r fluoride over which is de -  goch fina 
r thin layer, the crystalline structure being of such 
grain that the wire can bo bent without the le yer crac! 
tter adhesion of the fluoride layer can be —— Cea pplying 
an electric voltage between the metal and the 
as the fluorine onpepeting thereby cn the metal fe a, a ‘Ronde, 
compound with the metal.—January 21st, 1932. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesaday 
of the week preceding the meetings. In all cases the Timm and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


AssoctaTion or Ex-Stemens Men.—Gatti’s Restaurant, 
King William-street, Strand, W.C.2. Smoking concert. Par- 
ti from Mr. J. Snow Huddleston, Dagenham Dock, Essex: 

InstiTUTION OF ELECTRICAL ENGINEERS : Lonpon StuDENTs’ 
San ianetohe a Victoria Embankment, W.C.2. “ The 

th Automatic Telephone System,” by Messrs. J. W. 
att and K. B. Baldwin. 6.15 p.m. 

ig esabaris or ExecrricaL Encrvgzers: Norru-EasterN 
Srupents’ Srcrron.—Armstrong Co! . Newcastle-upon- 
Tyne. ‘‘ Three-phase Alternating-current Commutator Motors,” 
by Messrs. H. T. Price and C.T. Webster. 7.15 p.m, 

Instrrution or Execrricat Encrnesrs: Norra Mrp.anp 
Crentre.—Hotel Metropole, Leeds. Annual dinner. 7 p.m. 
for 7.30 p.m. . 

Jusion Institution or Enorngers.—39, Victoria-stree 
8.W.1. “ The Manufacture of Large Astronomical Telescopes, % 
by Mr. Cyril Young. 7.30 p.m. 

Keicutry Association or EnGivgers.—Queen’s Hotel, 
Keighley. ‘ Nebule,’’ by Professor 8. Brodetsky. 7.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. “The Pro ies of Steel as Affected 
by Increase of Temperature,” by Dr. W. H. Hatfield. 7.45 p.m. 


Norru-East Coast InstrruTion OF ENGINEERS AND SHIP- 
BUILDERS.—At the Mining Institute, Newcastle- -Tyne. 
“‘Some Notes on Steel Shipbuilding,” by Mr. N. M. Hunter. 


6 p.m. yg 










TO-DAY to SUNDAY, 









6th to March 12th; EB ny ers fe yg eg 
to March 13th ; Toxtile Pair, March 6th 9th. Open 


daily. 








of Mech g Storey’s-gate, St. James’s Park, 
London, 8.W. 1. The Ditton Laboratory: (1) Gas Storage 
In ations, (2) Experimental Hold,” by Dr. Cyril West and 
Dr. A. J. M. Smith. 5.30 p.m. 


InstrruTe or INDUSTRIAL ADMINISTRATION.—In the Lecture 
Hall, Institute of Hygiene, 28, Portland- meg London, W. 1. 
“The Management Audit,”’ by Mr. T. G. 6.30 p.m. 


or Merats: Norru-East Foray Locat Sgcrion. 


College, castle Refining of or,” by Mr 
ew -on- : oa 
R. D. Burn. Also annual general meeting. 7. 03 , 


InstTrruTion OF Be ENGINEERS.— i i 
Club, Queen-street, W ton. ‘‘ Motor Cycle : 
Past, Present, and Future,” by Captain H. D. Teage. 7.30 p.m. 

InstiTUTION oF ELEecTRicAL ENGingERS: Norta MIDLAND 
Centre.—aAt the Albert Hall, Cookridge-street, Leeds. Farada 
Lecture on “‘ Everyday Uses of Electricity,” by Professor J. K. 
Catterson-Smith. 7.30 p.m. 

InstTrITUTION oF WeLpine Enoinerrs: Norru-WesTeRN 
oe. —At rel of T » Manchester. “‘ The 


Pereval of Co: Oxy-acetylene Flame,” by Mr. L. C. 
7. 30 pt p- 44 
s.—The Devereux Restaurant, 


CENTRALIAN 
Comte Strand, W.C.2. Lunch 1 p.m. 
SHEFFIELD MgTALLURGICAL AssociaTion.—198, West-street, 
——_ ** Modern Magnet Steel Casting,” by Mr. John Swan. 
-30 p.m. 


TUESDAY anp WEDNESDAY, MARCH 15ru anv lérs. 


Society or Grass TecunoLocy.—Tuesday.—Imperial Hotel, 
A| Temple-street, B Dinner, 7 p.m.; Council meeting, 
8.15p.m. Wed _—Visit to the works of the General Electric 
Company, Ltd., Witton. Leave Imperial Hotel, 9.25 a.m. 


Devereux 





Instrrution or Execrrican ENcrIveers. et eat Bs peng 
Victoria Embankment, W.C.2. * ou. and their Clearance o: 
Networks,” by Messrs. R. O. . Kapp and 0. G. Carrothers ; 
and “Some Notes on Oil Circuit Breaker Design and Per- 
formance,” by Messrs. H. Pearce and T.T. Evans. 6 p.m. 
Pag mene | or —. AND rong pangs Ra She Rooms of 
Geological Society, urlington H ouse, Picoadi 'y> London, 
W. 1. Discussion, “ A In ion of Native 
Silver,” by Sir H. C. H. ter and Dr. M. 8. Fisher ; 
Volumetric Assay of Gold,” - W. Branch Pollard. 5.30 p.m. 


InstrruTion or WELDING oe het —At the Institution of 


Mechanical rs, Storey’s-gate, St. James's Park, West- 
minster, 8.W.1, “ The Are W of Structural Steel,” by 
Dr. J. H. Paterson. 17.45 p.m. 


Norrs-East Coast InstiruTion oF ENGINBERS AND Surr- 
BUILDERS: TxxEs-sIpe Brancu.—At the Cleveland Scientific 
and Technical Institution, Conponntion, -road, Middlesbrough. 
“ Rivets,” by Mr. R. Boardman. 7.30 p.m. 


THURSDAY to SATURDAY, MARCH 177x ro 19rx. 


_, LNSTITUTION or MounicrraL 4anp Country ENGINEERS.— 
h District ting at Ayr. 
FRIDAY, MARCH I8ru. 

CuemicaL Encrveerrne Grovur.—Joint meeting with Bir- 
mingham Section, in the Chamber of Commerce Buildings, New- 
street, Birmingham. “Some Characteristics of Nickel and its 
Alloys,” by Mr. W. R. Barclay. 6.45 p.m. 

lntuMInatTiIne ENGINEERING Socrsry.—At the House of the 
— Society of Arts, John-street, Adelphi, London, W.C. 

Application of Electric Light to Agriculture,” by Mr. 
F. E. Recline 6.45 p.m. 

InsTITUTION oF AUTOMOBILE ENGINEERS.—Joint meeting 

with the — and Scientific Club, Queen-street, Wolver- 
ition Engines for Road Transport,” 
by Ca Captain W. Vane Morland. 7.30 p-m. 

InsTITUTION ad MECHANICAL ENGINEERS. —Storey’ Saaean, BO. St. 
James's Park, Westminster, 8.W.1. Discussion, * 
ability of Steel as Indicated by its Macrostructure,”’ by Mr. F. E. 
Robinson and Mr. C. T. Nesbitt. 6 p.m. 


Juwston Inetrrurion or Enorveers.—-39, Victoria-street, 











8.W.1. Informal debate on engineering topics. 7.30 p.m. 
po Instrrution or Great Brirain.—2l, Albemarie- 
» Piceadilly, London, W. 1. i » a Rays,” 
by L Lord Rutherford. 9% p.m. 


SATURDAY, MARCH 19rs. 

InstTiITuTION oF ExgscrricaL Enoiveers; Norru-Eastexn 
Srupents’ Secrion.—Visit to Dunston Power Station. 
2.30 p.m. 

InstrruTion oF Municipal anp County EnNoiIngeers.— 
Yorkshire District meeting at ms Meet at the Council 
Offices, Somerset House, Otley- — pley, 2.30 p.m. 

Keieutzsy Association oF EwNoiIvegrs.—Queen's Hotel: 
Keighley. Annual Dinner ; reception, 5.45 p.m. 

Royat Instrrurron or Great Brirars.—21, Albemarle. 
street, Piccadilly, London, W.1. ‘The Electron,"’ Lecture I1., 
by Lord Rutherford. 3 p.m. 


MONDAY, MARCH 2isr. 


InstiruTion oF AuTomMosILe Enoiveers.—At the Institu- 
tion of oe: Motor ‘Cyclo Progress 39, Elmbank- 
crescent, w. “Motor Cycle Past, 
and Future,” by Captain H. D. Teage. 

InstrruTion oF MecuanicaL a ll at ere St. 
James's Park, Westminster, 8.W.1. Graduates’ Section. 

: “ Ball and Roller Bearings,” by Mr. R. G. Brook ; 

““Modern Methods of Structural Steel Production,” by Mr. C 
— “The Composite Excentric,”” by Mr. W. H. Evans. 

45 p.m. 


INstTITUTION or Muwicrrat anp Country EnNorverrs.— 


M of the Metropolitan District, to be held at the Institu- 

tion’s 84, Eccleston-square, London, 8.W.1. ‘The 

Future of the Institution,” by Mr. R. G. Baxter. 6.30 p.m 
TUESDAY, MARCH 22np. 


InstrrvuTion oF Execreicat Enorxeers : Lonpon StuvENTs’ 
Suomon. —Presidential address, “ Starting Up,” by Mr. J. M 
id 6.15 p.m. 





In the University, Edmund-street, Birmingham. “ The R 
between Calcium Carbonate and Silica,” by Mr. W. Maskill, 
Dr. G. H. Whiting, and Professor W. E.8.Turner; “ The Effect 
of Furnace Gases upon @ Commercial Lead Oxide Glass,”’ by 


Dr. J. H. Partridge ; “ Volatilisation from Potash-lead Oxide 
Glasses and its Bearing on the Corrosion of Glass Melting Pots,” 
by Mr. Eric Preston and Professor W. E. 8. Turner; “* A Study 


of the Volatilisation of Glass: the Behaviour of the Soda-silica 
1 pl by Mr. Erie Preston and Professor W. E. 8. Turner. 
-30 p.m. 


TUESDAY, MARCH 15rx, Tro THURSDAY, MARCH 2é4rs. 
Hotianv’s Inpusrries Far.—At Utrecht, Holland. Open 


WEDNESDAY, MARCH \léra. 

InstrruTion or Civm Enoerverrs.—Great G -street, 
Westminster, 8.W.1. Discussion, “ Possibilities of ucing 
Heat Losses in Hem Water in Power Stations,’ by Mr. 
I. V. Robinson. 6 p.m. 

Instrrvotion or Crvm Enormrrerrs: MANCHESTER aND Dis- 
TRict AssocraTIon.—At 36, peng 8 eee Manchester. “Some 

of Dock and Harbour tenance Works,” by Mr. 
C. M. Marsh. 6 4 Visit to the Bradford lronworks of 
Richard Johnson and Nephew, Ltd. 2.30 p.m. 

Instirution oF Naval Arcurrects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, London, W. C.2. Annual 
Dinner. 7.30 p.m. 

Norru-East Coast INsTITUTION oF nag AND Sarr- 
BUILDERs.— Bol Hall, Newcastle-upon-Tyne. ‘“‘ Modern 
Shipbuilding Practice,’ by Mr. N. M. Hunter, jun. 7,15 p.m. 

Roya Mereoro.ocicat Society.—49, Cromwell-road, South 


on ee ae The G. J. Symons Memorial 
“ Soil Physics in Relation to Meteorology,’’ by Dr. B. A. Keen. 
7.30 p.m. ° 


Roya Microscorica, Socrery.—-B.M.A. House, Tavistock- 
square, London, W.C.1. Meeting. 5 for 5.30 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
“Hydrogen and its Uses,” by Dr. E. Frankl Armstrong. 
8 p.m. 

WEDNESDAY ro FRIDAY, MARCH lérn, 177TH AnD 167TH. 

es a ory Navat Arcurrsors.—In the Lecture Hall. 
yal Society of Arts, John-street, Adelphi, London, W.C. 2, 

Sorenkes Annual Meeting. For programme see page 20. 


THURSDAY, MARCH 17rz. 


—~ Inestrruors or Merats: BremmeHam LocaL Gmompsi 5s 


the Chamber of Commerce, New-street, “ The 


Extrusion of Metals,”” by Mr. R. Genders. 7 p.m. 


MARCH 13ru 
Letezic Sprine Farr, 1932.—General Fair, March}. InstrruTe oF Merats: Lowpow Loca dh spent the 


Rooms of the Societ ¢ Motor Manufact and Traders, 
Ltd., +. a 8.W. 1. «The Bifioncy of Testing Motinoda,” 
by Dr J. Gough. 7.30 p.m. 





InstrrutTion oy Exvecrricat ENorveers: Socorrisn Centre. 
—North British Station Hotel, Edinb “ Commercial 
Cooking by Electricity,” by Dr. T. Settle. 7 p.m. 

SHerrretD METALLURGICAL AssoctaTion.—198, West-street, 
Sheffield. “Structures of Zirconium Steel,”’ by Dr. C. Sykes. 
7.30 p.m. 


WEDNESDAY, MARCH 23rp. 


lystiruTion or AuToMoBILE ENoingEeRs.—Hotel Metro: 
King-street, Leeds. ‘The Possibilities of the Unorth 
by Mr. Maurice Platt. 7.15 p.m. 
InstrruTion oF AuTOMOBILE EnNGingERs.—At the rs’ 
Club, “Some Problems Connected with High- 
Pp ion -igr Engine Development,” by Mr. C. B. 
Dicksee. 7 p.m. 


INSTITUTION OF 
Meeting of the Northern Irish District at Ballymena. 
the Town Hall, Ballymena, 3 p.m. 

THURSDAY, MARCH 3ilsrt. 

InstrruTte or Marnive Enorveers.—The Minories, E.C. 3. 
Lecture, “The Salvage of ex-German War Vessels at Scapa 
Flow,” by Mr. E. F. Cox. 7 p.m. 

FRIDAY, APRIL Isr. 
Junior Institution or Enoiveecrs.—39, Victoria-street, 


le, 





Mousicipat anp County ENGrIxerrs.— 
Meet at 


8.W.1. “Development in Electrically Welded Fabrication,” 
by Mr. E. P. 8. Gardner. 7.30 p.m. 
MONDAY, APRIL 4rs. 


ENGINEERS’ GERMAN CIRCLE (DEUTSCHER INGENIRZURZIRKEL). 
—At the Institution of ical , Storey’s-gate, 
Westminster, 8.W.1. “ Ein neuzeitliches Kesse nach 


dem Zw walz-Verfahren, System La Mont” (“ A Modern 
Steam i jon with Forced Circulation, on the La 
Mont System "’). The lecture will be illustrated with lantern 


slides. By Herr Dr.-Ing. A. Th. Herpen. 6 p.m. 


WEDNESDAY, APRIL 6ru. 
Royat Sooty or Arts.—John-street, Adelphi, W.C. 2 
“ Light Sensitive Cells in the Service of Man,” by Dr. F. H. 
Constable. 8 p.m. 
Society oF mae TecanoLocy.—In the Science Museum’ 
South ** Statistical Methods of Beans Test 
Results, with pecial Reference to the Testing of Glassware.” 
The discussion will be opened by Mr. Bernard P. Dudding. 
br 30 p.m. 


By arrangement with Reuter’s Engineering Service, THE 
ENGINEER contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 
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